This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 


As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 


WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 6 : 

A01N 33/04, 33/12, C07C 211/63, 217/28 
// (A01N 33/04, 57:20, 57:14, 57:12, 
55:04, 47:38, 47:30) (A01N 33/12, 57:20, 
57:14, 57:12, 55 :04, 47 :38, 47 :30) 


A3 


(11) International Publication Number: WO 95/33379 

(43) International Publication Date: 14 December 1995 (14.12.95) 


(21) International Application Number: PCT/JP95/00996 

(22) International Filing Date: 24 May 1995 (24.05.95) 


(30) Priority Data: 
* 67121547 
7/36065 


2 June 1994 (02.06.94) JP 
3 1 January 1995 (3 1 .01 .95) JP 


(71) Applicant (for all designated States except US): KAO CORPO- 

RATION [JP/JP]; 14-10, NDionbashi-Kayabacho 1-chome, 
Chuo-ku, Tokyo 103 (JP). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): HASEBE, Keiko [JP/JP]; 
2874-13, Nougawa, Wakayama-shi, Wakayama 640 
(JP). TOMIOKA, Keiichiro [JP/JP]; 1450, Nishihama, 
Wakayama-shi, Wakayama 641 (JP). SUZUKI, Tadayuki 
[JP/JP]; 1130, Nishihama, Wakayama-shi, Wakayama 641 
. (JP). HIOKI, Yuichi [JP/JP]; 1293-7, Musoia, Wakayama- 
shi, Wakayama 640 (JP). 

(74) Agents: FURUYA, Kaoru et al.; Nihonbashi TM Building, 1- 
8-11, Nihonbashi-Horidomecho, Chuo-ku, Tokyo 103 -(JP). 


(81) Designated States: BR, CN, JP, US, European patent (AT, BE, 
CH, DE, DK, ES, FR, GB, GR, IE, IT, LU, MC, NL, PT, 
SE). . 


Published 

With international search report 

Before the expiration of the time limit for amending the 

claims and to be republished in the event of the receipt of 

amendments. 

(88) Date of publication of the international search report: 

25 January 1996 (25.01.96) 


(54) Title: ENHANCER COMPOSITION FOR AGRICULTURAL CHEMICALS AND METHOD FOR ENHANCING THE EFFICACY 
OF AGRICULTURAL CHEMICAL 


(57) Abstract 

The efficacy of an agricultural 
chemical can be enhanced by using 
an enhancer for agricultural chemicals 
represented by formulas (I) or (II) to- 
gether with the agricultural chemical. 
The enhancer for agricultural chem- 
icals according to the present inven- 
tion can safely be applied to various 
crops without doing chemical injury 
thereto. 


1 

/ 

\ 


R«' R< 

(CH-CHO)p-R 1 


R 5 ' R 5 


N-(CH-CHO),-R 2 

R 6 ' R 6 

,11 . 
(CH-CHO) r -R 3 


(I) 


R» 


/r»' 

♦'J 


R 12 
I 


r11_ N _( CH -cHO) | -R 9 


\ 


(ID 


R 13' R 1S 


I I 10 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 


AT 

Austria 

GB 

United Kingdom 

MR 

Mauritania 

AU 

Australia 

GB 

Georgia 

MW 

Malawi 

BB 

Barbados 

GN 

Guinea 

NE 

Niger 

BE 

Belgium 

GR 

Greece 

NL 

Netherlands 

BF 

Burkina Faso 

HU 

Hungary 

NO 

Norway 

BG 

Bulgaria 

IE 

Ireland 

NZ 

New Zealand 

BJ 

Benin 

IT 

ttaly 

PL 

Poland 

BR 

Brszfl 

JP 


FT 

Portugal 

BY 

Belarus 

KE 

Kenya 

RO 

Romania 

CA 

Canada 

KG 

Kyrgystan 

RU 

Russian Federation 

CP 

Central African Republic 

KP 

Democratic People's Republic 

SD 

Sudan 

CG 

Congo 


of Korea 

SB 

Sweden 

CH 

Switzerland 

KR 

Republic of Korea 

SI 

Slovenia 

a 

Cote d'lvolre 

KZ 

Kazakhstan 

SK 

Slovakia 

CM 

Cameroon 

LI 

Liechtenstein 

SN 

Senegal 

CN 

China 

LK 

Sri Lanka 

TD 

Chad 

CS 

Czechoslovakia 

hV 

Luxembourg 

TG 

Togo 

CZ 

Czech Republic 

LV 

Latvia 

TJ 

Tajikistan 

DE 

Germany 

MC 

Monaco 

TT 

Trinidad and Tobago 

DEC 

Denmark 

MD 

Republic of Moldova 

UA 

Ukraine 

BS 

Spain 

MG 

Madagascar 

US 

United States of America 

n 

Finland 

ML 

Mafi 

uz 

Uzbekistan 

FR 

France 

MN 

Mongolia 

VN 

Viet Nam 

GA 

Gabon 






INTERNATIONAL SEARCH REPORT 


Intt anal Application No 

PCT/JP 95/00996 


A. CLASSIFICATION OF SUBJECT MATTER 

IPC 6 A01N33/04 A01N33/12 C07C211/63 C07C217/28 //(A01N33/04, 
57:20, 57: 14, 57:12, 55:04,47:38, 47:30), (A01N33/12, 57:20, 57:14, 
57:12,55:04,47:38,47:30) 

According to international Patent gasification (IPC) or to both national clarification and IPC 


B; FIELDS SEARCHED 


Minimum documentation searched (daxnfication system followed by classification symbols) 

IPC 6 A01N C07C 


Documentation searched other than minimum ctocumcnuuion to the extent that such documents are included in the fields searched 


Electronic data base consulted during Une international search (name of data base and, where practical, search terms used) 


C DOCUMENTS CONSIDERED TO BE RELEVANT 


Category' 

Citation of document, with indication, where appropriate, of the relevant passages 

Relevant to claim No. 

X 

EP-A-0 461 419 ( REW0 CHEM WERKE GMBH) 18 
December 1991 

see formulae (1), (5) and (7) and page 7, 
1. 12-25. 

1,3,4,6, 
7 

X 

EP.A.O 036 106 ( H0ECHST AG) 23 September 
1981 

cited in the application 

see p. 3, 1. 9; p. 4, 1. 2 and compound (B 

VII) 

1-3 

X 

EP-A-0 360 181 ( H0ECHST AG) 28 March 1990 
. see page 5, line 27-40 

-/— 

1-3 


Further documents are listed in the continuation of box C 


m 


Patent family members are listed in annex. 


* Special categories of cited documents : 

"A* document defining the general stale of the art which is not 

considered to be of particular relevance 
"E* earlier document but published on or after the intemationaJ 

filing date 

*L* document which may throw doubts on priority daim(s) or 
which is dted to establish the publication date of another 
citation or other special reason (as specified) 

"O* document referring to an oral disclosure, use, exhibition or 


*P" document published prior to the international filing date but 
later man the priority date claimed 


T later document published alter the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

*X* document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

*Y" document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person drill rd 
in the art 

documcm member of the same patent family 


Date of the actual completion of the international search 

23 November 1995 

Date of mailing of the international search report 

19.12-95 

Name and mailing address of the ISA 

European Patent Office, P.B. SSI B Patentiaan 2 
NL - 22S0 HV Ripwijk 
T«L(-r 31-70) 340-2040, Tat. 3 1 651 epo nl. 
Fax (+31-70) 340-3016 

Authorized officer 

Klaver, J 


Form FCT/BA/2U (ttcooi sheet) (July 1931) 


page 1 of 2 


INTERNATIONAL SEARCH REPORT 


InU onal ApplicaSioa No 

PCT/JP 95/00996 


C(Contmuauon) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category * Citation of docuncnt, with indication, where appropriate, of the relevant passages 


Relevanl to claim No. 


Y 
A 

P.A 


CHEMICAL ABSTRACTS, vol. 82, no. 2, 

13 January 1975 

Columbus, Ohio, US; 

abstract no. 5566s, 

see abstract 

& YUKAGAKU, 

vol. 23, no. 8, 1974 

pages 506-511, 

M. MATSUDA, W. YANO & W. KIMURA 
'Synthesis and the appllcatlonsof 
polyalkyleneglycol derivatives. XIV. 
Synethesis and surface activities of 
tertiary ether amines.' 

EP-A-0 257 686 ( AKZO NV) 2 March 1988 
see the whole document 

EP-A-0 274 369 ( MONSANTO CO) 13 July 1988 
see the whole document 

EP-A-0 638 236 ( KAO CORP) 15 February 
1995 

see the whole document 


1-14 


1-14 
1-14 
1-14 


Form FCT/ISA/UO (continuation of rand shtst) (July 1992) 


page 2 of 2 


INTERNATIONAL SEARCH REPORT 

fafonna&on oo patent family members 


[Dtt onal Application No 

PCT/JP 95/00996 


Patent document 

Publication 

Patent family 

Publication 

cited in search report 

date 

member(s) 


EP-A-0461419 

18-12-91 

DE-A- 

4018750 

19-12-91 



CA-A- 

2044234 

13-12-91 


EP-A-0036106 

— . 

23-09-81 

DE-A- 

3008186 

15-10-81 



AT-T- 

4767 

15-10-83 



AU-B- 

539256 

tU—uy-o*f 



AU-B- 

6801881 

10-09-81 



CA-A- 

1162071 

14-02-84 



JP-B- 

1024125 

10-05-89 



JP-C- 

1540549 

oi— ui— yu 



JP-A- 

56135409 

22-10-81 



OA-A- 

6759 

30-06-82 

EP-A-0360181 

28-03-90 

AU-B- 

4157689 

« uo— yu 



DE-A- 

3931051 

29-03-90 



JP-A- 

A ^ A J A J ^ 

2124846 

14-05-90 

EP-A-0257686 

02-03-88 

CA-A- 

1329538 

17-05-94 



US-A- 

5226943 

13-07-93 



ZA-A- 

8706184 


EP-A-0274369 

13-07-88 

1ft O— 

JP-B- 

/QUtbUo 

18-01-95 



JP-A- 

63145205 

17-06-88 



AU-B- 

595406 

29-03-90 



AU-B- 

8204587 

09-06-88 



IE-B- 

61324 

02-11-94 

EP-A-0638236 

15-02-95 

BR-A- 

9403111 

02-05-95 



OP-A- 

7097301 

11-04-95 



JP-A- 

7223911 

22-08-95 



JP-A- 

7223912 

22-08-95 . 


Form PCT/UA/310 <psuot ftmily mux) (July 1993) 


Job Name: 

W09533379A2(A2) .pdf 

Job Owner Name: 
. CLH. Senniger 

Time: 11:29:01 am Date: 1/3/2002 


WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 



PCT 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 


(51) International Patent Classification 6 ; 

A01N 33/04, 33fl2, C07C 211/63, 217/28 
// (A01N 33/04, 57:20, 57:14, 57:12, 
55:04, 47:38, 47 JO) (A01N 33/12, 57:20, 
57:14, 57:12, 55 :04, 47 :38, 47 :30) 


A2 


(11) International Publication Number: WO 95/33379 

(43) International Publication Date: 14 December 1995 (14.12.95) 


(21) International Application Number: PCT/JP95/00996 

(22) International Filing Date: 24 May 1 995 (24.05.95) 


(30) Priority Data: 
6/121547 
7/36065 


2 June 1994(02.06.94) JP 
31 January 1995 (31.01.95) JP 


(71) Applicant (for all designated Stales except US): KAO CORPO- 

RATION [JP/JP]; 14-10. Nihonbashi-Kayabacho 1-chome, 
Chuo-ku, Tokyo 103 (JP). 

(72) Inventors; and 

(75) Inventors/AppUcants {for US only): HASEBE, Keiko [JP/JP]; 
2874-13, Nougawa, Wakayama-shi, Wakayama 640 
(JP). TOMIOKA, Keiichiro [JP/JP]; 1450, Nishihama. 
Wakayama-shi, Wakayama' 641 (JP). SUZUKI, Tadayuki 
[JP/JP]; 1130, Nishihama, Wakayama-shi, Wakayama 641 
(JP). HIOKI, Yuichi [JP/JP]; 1293-7, Musota, Wakayama- 
shi, Wakayama 640 (JP). 

(74) Agents: FURUYA, Kaoru et ah; Nihonbashi TM Building, 1- 
8-1 1, Nihonbashi-Horidomecho, Chuo-ku, Tokyo 103 (JP). 


(81) Designated States: BR, CN, JP, US, European patent (AT, BE, 
CH, DE, DK, ES, FR, GB, GR, EE, IT, LU, MC. NL, PT, 
SE). 


Published 

Without international search report and to be republished 
upon receipt of that report. 


(54) Title: ENHANCER COMPOSITION FOR AGRICULTURAL CHEMICALS AND METHOD FOR ENHANCING THE EFFICACY 
OF AGRICULTURAL CHEMICAL 


(57) Abstract 

The efficacy of an agricultural 
chemical can be enhanced by using 
an enhancer for agricultural chemicals 
represented by formulas (I) or (II) to- 
gether with the agricultural chemical. 
The enhancer for agricultural chem- 
icals according to the present inven- 
tion can safely be applied to various 
crops without doing chemical injury 
thereto. 


R<' R« 


(CH-CHO)p-R 1 
R 5 ' R 5 
N-(CH-CH0),-R 2 
R 6 ' R 5 

(CH-CHO) r -R 3 


R 8 


I 

/ 


(I) 


/ R«' R" 


rH-N-(cH-CH0),-R 8 
R W R 13 

(CH-CHO) t -R 10 


\ 


(ID 


FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 


AT 

Austria 

GB 

United Kingdom 

MR 

Mauritania 

AU 

Australia 

GE 

Georgia 

MW 

Malawi 

BB 

Barbados 

CH 

Guinea 

NE 

Niger 

BE 

Belgium 

GR 

Greece 

NL 

Netherlands 

BF 

Burkina Faso 

RU 

Hungary 

NO 

Norway 

BC 

Bulgaria 

IE 

Ireland 

NZ 

New Zealand 

BJ 

Benin 

IT 

Italy 

PL 

Poland 

BR 

BmQ 

JP 

Japan 

FT 

Portugal 

BY 

Belarus 

KE 

Kenya 

. RO 

Romania 

CA 

Canada 

KG 

Kyrgystan 

RU 

Russian Federation 

CF 

Central African Republic 

KP 

Democratic People*! Republic 

SO 

Sudan 

CG 

Congo 


of Korea 

SB 

Sweden 

CH 

Switzerland 

KR 

Republic of Korea 

SI 

Slovenia 

CI 

Cote d'lvoire 

KZ 

Kazakhstan 

SK 

Slovakia 

CM 

CamerooD 

LI 

Liechtenstein 

SN 

Senegal 

CN 

China 

LK 

Sri Lanka 

TD 

Chad 

CS 

Czechoslovakia 

LU 

Lnxenibourg 

TG 

Togo 

CZ 

Czech Republic 

LV 

Latvia 

TJ 

Tajikistan 

DE 

Germany 

MC 

Monaco 

TT 

Trinidad and Tobago 

DK 

Denmark 

MD 

Republic of Moldova 

UA 

Ukraine 

ES 

Spain 

MG 

Madagascar 

US 

United States of America 

FI 

Finland 

ML 

Mali 

uz 

Uzbekistan 

FR 

France 

MN 

Mongolia 

VN 

Viet Nam 

GA 

Gabon 






WO 95/33379 


PCT/JP95/00996 


DESCRIPTION 


ENHANCER COMPOSITION FOR AGRICULTURAL CHEMICALS AND METHOD FOR ENHANC- 
ING THE EFFICACY OF AGRICULTURAL CHEMICAL 


Background of the Invention 
Field of the Invention 

The present invention relates to a novel enhancer 
for agricultural chemicals, a novel enhancer 
composition for agricultural chemicals and a method 
for enhancing the efficacy of an agricultural 
chemical • 

Description of the Related Art 

Agricultural chemicals including insecticides, 
fungicides (or bactericides), herbicides, miticides 
(or acaricides) and plant growth regulators have been 
used in the forms of, for example, emulsions, wettable 
powders, granules, dusts and flowables. In the 
properties of these agricultural chemical 
preparations, various attempts have been made to 
achieve the maximum efficacy of the agricultural 
chemical. However, it has been difficult to enhance 
the efficacies of agricultural chemicals through 
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adjustments in formulations. It is further difficult 
to develop novel agricultural chemicals. Therefore, 
further enhancement of the efficacies of existing 
agricultural chemicals would highly contribute to the 
industry. 

As substances capable of enhancing the efficacies 
of agricultural chemicals, surfactants comprising 
various nitrogen-containing compounds such as 
quaternary ammonium salts, betaines and amine oxides 
have been known. It is known that quaternized or 
further polyoxyethylenated long-chain amines , among 
the above-mentioned compounds, are effective for this 
purpose. However, the effects of the above described 
compounds capable of enhancing the efficacies of 
agricultural chemicals are not always satisfactory. 

Disclosure of the Invention 
Summary of the Invention 

The present inventors have made studies for the 
purpose of finding a compound which can enhance the 
efficacies of agricultural chemicals. As a result of 
the studies, they have found that a specific 
trialkanolamine derivative and a quaternized compound 
thereof can enhance the efficacies of various 
agricultural chemicals. The present invention has 
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been accomplished on the basis of this finding;. 

Thus, the present invention provides an enhancer 
for agricultural chemicals represented by the 
following formula (I): 

R«' R< 

(CH-CHO)p-R 1 

/ R 5 ' R 5 

/ 1 1 2 
N-(CH-CHO) q -R 2 (I) 

\ R 6 ' R 6 

\ I I , 
(CH-CHO) r -R 3 

wherein R 1 , R 2 and R 5 may be the same or different 
from one another and each independently represents a 
hydrogen atom, a linear or branched alkyl or alkenyl 
group having 5 to 29 carbon atoms, a group represented 
0 

1 7 7 

by the formula; -C-R'. wherein R' represents a linear 

or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, or a group represented by the formula: 
0 R b 

-CjjH2n~ c ~N" Ra » wherein R a represents a linear or 
branched alkyl or alkenyl group having 5 to 29 carbon 
atoms, R b represents a hydrogen atom or a linear or 
branched alkyl or alkenyl group having 1 to 30 carbon 
atoms, and n is a number of 1 to 6, with the proviso 
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that at least one of R 1 , R 2 and R 3 is(are) not a 
hydrogen atom(s}; 

p, q and r each represents an average value, may 
be the same or different from one another and are each 
Independently a number of 1 to 30; 

R 4 and R 4 ' are both hydrogen atoms or both methyl 

groups, or one of R 4 and R 4 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R<' R 4 
I I 

represented by the formula: -(CH-CH0) p -, wherein 
R 4 , R 4 ' and p are each as defined above, may Include 

R 4 ' R 4 

different units of -(CH-CHO)-, wherein R*'s may be 

different from one another and R 4 ' s may be so; 

R 5 and R 5 ' are both hydrogen atoms or both methyl 

groups , or one of R 5 and R 5 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 5 ' R 5 
I I 

represented by the formula; - (CH-CHO)q- , wherein 
R 5 , R 5 ' and q are each as defined above , may include 

R 5< R 5 

1 1 5 
different units of -(CH-CHO)-, wherein R a 's may be 

different from one another and R 5 ' 's may be so; and 

R 6 and R*>' are both hydrogen atoms or both methyl 

groups, or one of R 6 and R 6 ' is a hydrogen atom and the 
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other is a methyl group or an ethyl group, the group 

R 6 ' R 6 
I I 

represented by the formula: -(CH-CHO) r -, wherein 

R 6 , R 6 ' and r are each as defined above, may include 

R 6 ' R 6 
I I 

different units of -(CH-CHO)-, wherein R 6, s may be 
different from one another and R 6 ' 's may be so. 

The enhancer for agricultural chemicals of the 
present invention includes the following embodiments 
(1) and (2). 

(1) An enhancer for agricultural chemicals comprising 
a compound represented by the general formula (1) as 
an active ingredient: 

R< 

I . 

(CHjCHOJp-R 1 

/ f 

N-(CH 2 CHO) q -R z (1) 

\ f 
(CH 2 CHO) r -R 3 

[wherein 

R 1 : represents a linear or branched alkyl group 
or alkenyl group having 5 to 29 carbon 

0 OR 1 

1 II 

atoms, -C-R a or -CjH^-C-N-R* (wherein R* 
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represents a linear or branched alkyl group 
or alkenyl group having 5 to 29 carbon 
atoms , R* represents hydrogen or a linear or 
branched alkyl group or alkenyl group having 
1 to 30 carbon atoms, and n represents a 
number of 1 to 6) 
R 2 , R 3 : may be the same or different and each 
represents hydrogen, a linear or 
branched alkyl group or alkenyl group 

0 

having 5 to 29 carbon atoms , -C-R' or 
0 R b 

-C n H2 n -C-N-R a (wherein R 7 and R a each 
represents a linear or branched alkyl 
group or alkenyl group having 5 to 29 
carbon atoms, R b represents hydrogen or 
a linear or branched alkyl group or 
alkenyl group having 1 to 30 carbon 
atoms, and n represents a number of 1 
to 6) 

p, q, r : may be the same or different and each 

represents a positive number of 1 to 30 
on the average 

R*, rS, R 6 : may be the same or different and 
each represents hydrogen or a 
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methyl group, or a mixture of 
hydrogen and a methyl group]. 
(2) An enhancer for agricultural chemicals comprising 
a compound represented by the general formula (2) as 
an active ingredient: 


/ 


R 4 0 

1 1 t 

(CfyCHOJp-C-R 1 


R 5 


N-(CH 2 CHO).-R 2 (2) 


\ 


R* 

(CH 2 CHO) r -R 3 


[wherein 

R 1 : represents a linear or branched alkyl group 

or alkenyl group having 5 to 29 carbon atoms 
R 2 f R 3 : may be the same or different and each 

0 

represents hydrogen or -C-R 7 (wherein R 7 
represents a linear or branched alkyl 
group or alkenyl group having 5 to 29 
carbon atoms) 

p, q, r ; may be the same or different and each 

represents a positive number of 1 to 30 
on the average 

R 4 , R 5 , R 6 : may be the same or different and 
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each represents hydrogen or a 
methyl group, or a mixture of 
hydrogen and a methyl group J. 
Further, the present invention provides an 

enhancer for agricultural chemicals represented by the 

following formula (II): 

/ R«' Rl2 

,,♦'11 , 
r11^j_(CH-CH0) s -R 9 • X" (II) 

\ R»' R« 

\' 1 10 
(CH-CHO) r R 10 

wherein R 8 represents a group represented by the 
R 15 ' R 15 0 

formula: - (CH-CHO) u -C-R A \ wherein R M represents a 

linear or branched alkyl or alkenyl group having 5 to 

29 carbon atoms, u represents an average value and is 

a number of 1 to 30, and R 15 and R 15 ' are both hydrogen 

atoms or both methyl groups, or one of R 15 and R 15 ' is a 

hydrogen atom and the other is a methyl group or an 

ethyl group, the group represented by the formula: 
R 15* R 15 

-(CH-CH0) u -, wherein R 15 , R 15 ' and u are each as defined 

H 15' R 15 
I I 

above, may include different units of -(CH-CHO)-, 


- 8 - 


WO 95/33379 


PCT/JP95/00996 


wherein R lbf s may be different from one another and 
R 15 's may be so; a group represented by the formula: 
0 RW rW 

-(CH 2 ) k -C-(OCH-CH) v -OR 15 . wherein R 16 represents a 
hydrogen atom or a linear or branched alkyl or alkenyl 
group having 1 to 30 carbon atoms, v represents an 
average value and is a number of 0 to 30, R 17 and R 17 ' 
are both hydrogen atoms or both methyl groups, or one 
of R 17 and R 17 ' is a hydrogen atom and the other is a 
methyl group or an ethyl group, the group represented 

R* 7 R»' 

by the formula: -(0CH-CH) v -, wherein R 17 , R 17 ' and v are 

each as defined above, may include different units of 

R* 7 R* 7 ' 
I I 

-(OCH-CH)-, wherein R 17 's may be different from one 

another and R 17 '*s may be so, and k is a number of 1 to 

R IS' R 15 
1 1 

5; a group represented by the formula: - (CH-CH0) u -R 14 , 
wherein R 14 , R 15 , R 15 ' and u are each as defined above; 
or a group represented by the formula: 

R 15 ' R 15 0 R b 

II II 

-(CH-CHO^-C^-C-N-R 4 , wherein R a represents a linear 

or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, R b represents a hydrogen atom or a linear 
or branched alkyl or alkenyl group having 1 to 30 
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carbon atoms, n is a number of 1 to 6, and R 15 , R 15 and 
u are each as defined above; 

R 9 and R 10 may be the same or different from each 
other and each independently represents a hydrogen 
atom, a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, a group represented by 
0 

the formula: -C-R 14 , wherein R 14 is as defined above, or 

0 R b 
8 1 . 

a group represented by the formula: -C a H2 n -C-N-R a , 
wherein R a , R b and n are each as defined above; 

R 11 represents a hydrogen atom, an alkyl group 
having 1 to 4 carbon atoms, a hydroxyalkyl group 
having 1 to 4 carbon atoms or a benzyl group; 

s and t each represents an average value, may be 
the same or different from each other and are each 
independently a number of 1 to 30 ; 

R* 2 and R 12 ' are both hydrogen atoms or both methyl 

groups, or one of R 12 and R 12< is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 12' R 12 
I I 

group represented by the formula: -(CH-CH0) $ -, wherein 
R 12 , R 12 ' and s are each as defined above, may include 

different units of -(CH-CHO)-, wherein R"'s may be 
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different from one another and R 12,, s may be so; 

R 13 and R 13 ' are both hydrogen atoms or both methyl 
groups, or one of R 13 and R 13 ' is a hydrogen atom and 
the other is a methyl group or an ethyl group, the 

R 13' R 13 

group represented by the formula: -(CH-CHO) r . wherein 

R 13 , R 13 * and t are each as defined above, may include 

R 13 ' R* 3 
I I 

different units of -(CH-CHO)-, wherein R 13, s may be 
different from one another and R 13 ' 's may be so; and 
X" represents a counter anion. 

Enhancers for agricultural chemicals represented 

by the above formula (II) are preferable, except for 

the cases where R 8 represents a group represented by 

R 15 0 
I I 

the formula: - (CH 2 CH0) fl -OR M , wherein R 14 represents a 
linear or branched alkyl or alkenyl group having 5 to 
29 carbon atoms, R 1S is a hydrogen atom or a methyl 
group, with the proviso that the plural R 15, s may be 
the same or different from one another, u represents 
an average value and is a number of 1 to 30, R 10 
represents a hydrogen atom, a linear or branched alkyl 
or alkenyl group having 5 to 29 carbon atoms, or a 

0 R b 

group represented by the formula: -C n H 2n -C-N-R a , wherein 
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R a represents a linear or branched alkyl or alkenyl 
group having: 5 to 29 carbon atoms, R b represents a 
hydrogen atom or a linear or branched alkyl or alkenyl 
group having 1 to 30 carbon atoms, and n is a number 
of 1 to 6, R 11 represents a hydrogen atom, and R 13 , R 13 \ 
t and X" are each as defined above; and where the group 

R» 0 

represented by the formula: -(CH 2 CHO) s -C-R 14 , wherein R 14 
represents a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, R 12 is a hydrogen atom or 
a methyl group, with the proviso that the plural R 12, s 
may be the same or different from one another, and s 
represents an average value and is a number of 1 to 
30, is present. 

The enhancer for agricultural chemicals of the 
present invention includes the following embodiments 
(3) and (4). 

(3) An enhancer for agricultural chemicals comprising 
a compound represented by the general formula (3) as 
an active ingredient: 


- 12 - 


WO 95/33379 


PCT/JP95/00996 


[wherein 


/ RU 

Rll_N_.(CH 2 CHO) r R9 . X- ( 3 ) 
\ R" 

(CH 2 CHO) r R 10 


R 15 0 0 R 17 

I I » 1 


R 8 : -(CH 2 CHO) r C-R M , -(CH 2 ) k -C-(OCHCH 2 ),-OR 1G , 
R« R 15 0 R b 

-(CH 2 CHO) 0 -R» or -(CH 2 CHO) n -C n H 2n -C-N-R«> 
(wherein R 8 each represents a linear or 
branched alkyl group or alkenyl group having 
5 to 29 carbon atoms, R b represents hydrogen 
or a linear or branched alkyl group or 
alkenyl group having 1 to 30 carbon atoms, 
and n represents a number of 1 to 6) 
R s , R 10 : may be the same or different and are 
each hydrogen, a linear or branched 
alkyl group or alkenyl group having 5 

0 

to 29 carbon atoms, -C-R 18 , or 

0 R k 

1 I , 

-C B H 2n -C-N-R a , with the proviso that when 


- 13 - 


WO 95/33379 


PCT7JP95/00996 


R 15 0 
I I 

R 8 is -(CH 2 CHO) r C-R 14 . R 9 and R 10 are the 
same (wherein R a each represents a 
linear or branched alkyl group or 
alkenyl group having 5 to 29 carbon 
atoms, R* represents a linear or 
branched alkyl group or alkenyl group 
having 1 to 30 carbon atoms, and n 
represents a number of 1 to 6) 
(wherein R 18 represents a linear or 
branched alkyl group or alkenyl group 
having 5 to 29 carbon atoms) 

R u : represents hydrogen, an alkyl group 

having 1 to 4 carbon atoms, a hydroxy - 
alkyl group having 1 to 4 carbon atoms 
or a benzyl group 

R 12 , R 13 , R 15 , R 17 : may be the same or different 

and each represents hydrogen 
or a methyl group, or a 
mixture of hydrogen and a 
methyl group 

R 14 : represents a linear or branched alkyl 

group or alkenyl group having 5 to 29 
carbon atoms 

R 16 : represents hydrogen or a linear or 
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branched alkyl group or alkenyl group 
having 1 to 30 carbon atoms 


s, t, u : may be the same or different and each 


v : represents a number of 0 to 30 on the 
average 

k : represents 1 to 5 

X" : represents a counter ion] . 
(4) An enhancer for agricultural chemicals comprising 
a compound represented by the general formula (4) as 
an active ingredient: 


represents a positive number of 1 to 30 


on the average 



(CH 2 CHO) r R 10 


(4) 


[wherein 


R 1S 


0 


0 R" 


R 9 . 


-(CH 2 CHO)„-C-R 14 or - (CH 2 ) k -C- (OCHCH 2 ) y -OR 16 
R 10 : may be the same or different and are 


0 


each hydrogen or -C-R 18 , with the 
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R 15 0 

ft I 1 u 

proviso that when R 8 is -(CH 2 CHO) D -C-R 14 , 

R 9 and R 10 are the same 

(wherein R 18 represents a linear or 

branched alkyl group or alkenyl group 

having 5 to 29 carbon atoms) 
R u : represents hydrogen, an alkyl group 

having 1 to 4 carbon atoms , a hydroxy - 

alkyl group having 1 to 4 carbon atoms 

or a benzyl group 
R 12 . R 13 . R 1S , R 17 : may be the same or different 

and each represents hydrogen 
or a methyl group, or a 
mixture of hydrogen and a 
methyl group 
R M : represents a linear or branched alkyl 

group or alkenyl group having 5 to 29 

carbon atoms 
R 16 : represents hydrogen or a linear or 

branched alkyl group or alkenyl group 

having 1 to 30 carbon atoms 
s, t, u : may be the same or different and each 

represents a positive number of 1 to 30 

on the average 
v : represents a number of 0 to 30 on the 
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average 

k : represents 1 to 5 

X" : represents a counter Ion]. 

Furthermore, the present invnetion provides an 
enhancer mixture for agricultural chemicals comprising 
monoester (a) represented by the following formula 
(II-l), diester (b) represented by the following 
formula (II-2) and triester (c) represented by the 
following formula (11-3), wherein the weight ratio of 
the sum of the monoester (a) and diester (b) to the 
triester (c) is 100/0 to 50/50, and the weight ratio 
of the monoester (a) to the diester (b) is 100/0 to 
5/95: 



R 15* R 15 o 
(CH-CH0) u -C-R 14 


X" 


(II-l), 


(CH-CH0) r H 
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\ 


R 15 ' R 15 0 

(CH-CHO) a -C-R M 

R 12 0 
III 

s" 

H W R 13 


/ R"' 
11 J 1 ' 

r11_^j_(CH-CH0) s -C-R m • X - (II-2). 


and 


(CH-CHO) t -H 


R 15 ' R 15 0 
(CH-CHO)„-C-R 14 


J I 

\ 


R 12 0 

R u -N-(CH-CHO).-C-R 14 • X" (II-3) 


s 

R 13 ' R 13 0 
(CH-CHO) r C-R 14 


wherein R u represents a hydrogen atom, an alkyi 
group having 1 to 4 carbon atoms, a hydroxyalkyl group 
having 1 to 4 carbon atoms or a benzyl group; 

s, t and u each represents an average value, may 
be the same or different from one another and are each 
independently a number of 1 to 30; 

R 12 and R 12 ' are both hydrogen atoms or both methyl 
groups, or one of R* 2 and R* 2 ' is a hydrogen atom and 
the other is a methyl group or an ethyl group, the 
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R 12' R 12 
I I 

group represented by the formula: - (CH-CHO) $ -, wherein 
R 12 , R 12 ' and s are each as defined above, may include 

R ir R i2 

II in- 
different units of -(CH-CHO)-, wherein R 1Zf s may be 

different from one another and R* 2 ' ' s may be so; 

R 13 and R 13 ' are both hydrogen atoms or both methyl 

groups, or one of R 13 and R 13 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 13' R 13 
I I 

group represented by the formula: - (CH-CHO) t - , wherein 
R 13 , R* 3 ' and t are each as defined above, may include 

R ir R i3 

I I „ 

different units of -(CH-CHO)-, wherein R 1J, s may be 
different from one another and R 13, s may be so; 

R w represents a linear or branched alkyl or 
alkenyl group having 5 to 29 carbon atoms; 

R 15 and R 15 ' are both hydrogen atoms or both methyl 
groups, or one of R 15 and R 15 ' is a hydrogen atom and 
the other is a methyl group or an ethyl group, the 

RlS 1 rB 
I I 

group represented by the formula: - (CH-CHO) u -. wherein 

R 15 , R 15 ' and u are each as defined above, may include 

R 1S' R 15 

I 1 it 
different units of -(CH-CHO)-, wherein R ia, s may be 
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different from one another and R 15 ' f s may be so; and 

X* represents a counter anion. 

The present invention provides an enhancer 
composition for agricultural chemicals comprising an 
enhancer for agricultural chemicals represented by the 
above formulas (I) or (II), and a surfactant other 
than the enhancer for agricultural chemicals; and an 
enhancer composition for agricultural chemicals 
comprising an enhancer for agricultural chemicals 
represented by the above formulas (I) or (II), and a 
chelating agent. 

Further, the present invention provides a method 
for enhancing the efficacy of an agricultural chemical 
which comprises applying an enhancer for agricultural 
chemicals represented by the above formulas (I) or 
(II) together with the agricultural chemical to a 
locus which would benefit from such treatment. 

Examples of the locus or area to be treated 
include a farm, a plantation, a fruit garden, an 
orchard, a flower garden, a lawn, a wood and a forest. 
Examples of the locus or area to be treated also 
include plants, field crops such as cereals, 
vegetables and fruits, trees, fruit trees, grasses, 
weeds, seeds, and, at the same time, fungi, bacteria, 
insects, mites and acarids. 
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According to the method of the present invention, 
the agricultural chemical and the enhancer for 
agricultural chemicals represented by the formulas (I) 
or (II) are generally diluted with water or a liquid 
medium prior to the application. 

The method of the present invention is useful 
when the agricultural chemical is a fungicide, an 
insecticide, a miticide, a herbicide or a plant growth 
regulator, is more useful when the agricultural 
chemical is a herbicide, and is most useful when the 
agricultural chemical is an organophosphorus 
herbicide. 

In the practice of the method of the present 
invention, the weight ratio of the enhancer for 
agricultural chemicals to the agricultural chemical is 
preferably 0.03 to 50. 

In the practice of the method of the present 
invention, it is preferred to, further, use a 
surfactant other than the enhancer for agricultural 
chemicals at a weight ratio of the enhancer for 
agricultural chemicals to the surfactant of 1/10 to 
50/1. 

In the practice of the method of the present 
invention, it is preferred to, further, use a 
chelating agent in an amount 0.01 to 30 times by mole 
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as large as the enhancer for agricultural chemicals. 

In addition, the present invention provides a use 
of an enhancer for agricultural chemicals represented 
by the above formulas (1) or (II) for enhancing the 
efficacy of an agricultural chemical. 

Further scope and applicability of the present 
invention will become apparent from the detailed 
description given hereinafter. However, it should be 
understood that the detailed description and specific 
examples, while indicating preferred embodiments of 
the invention, are given by way of illustration only, 
since various changes and modifications within the 
spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed 
description. 

Detailed Description of the Invention 

The compounds of the formula (I) according to the 
present invention includes ester-type derivatives, 
alkyl ether-type derivatives and alkyl amidoether-type 
derivatives of trialkaolamines . 

Among them, the ester-type derivatives can be 
prepared, e.g., as follows. First, a trialkanolamine 
is reacted with a fatty acid or a fatty ester such as 
methyl ester of a fatty acid to ester if y. Then, an 
alkylene oxid* is added to the resulting ester. 

i 
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Alternatively, an alkylene oxide is introduced into a 
mixture comprising a suitable fat and oil and a 
trialkanolamine at an arbitrary ratio under stirring. 
Thus, the addition of the alkylene oxide may be 
effected while effecting transesterif ication . For 
this reaction, various fats and oils derived from 
animals and vegetables can be employed. Specific 
examples of the fats and oils to be used in this 
reaction include coconut oil, palm oil, palm kernel 
oil, soybean oil, olive oil, castor oil, linseed oil, 
beef tarrow, bone oil, fish oil and whale oil, and 
hydrogenated oils thereof. 

When any method is employed, the resulting 
reaction product usually comprises a mixture of a 
monoester, a diester and a triester. In the reaction 
with a fat and oil, the number of the acyl group (s) 
per amine, i.e., the esterif ication rate, can 
desirably be adjusted by suitably selecting the mixing 
ratio of the fat and oil to the trialkanolamine as 
starting materials. When the above-mentioned method 
with a fat and oil is employed, various glycerides are 
also formed as by-products. The reaction mixture also 
containing such by-products can be used as such, i.e., 
without removing the above by-products, for enhancing 
the efficacies of agricultural chemicals in the 
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present invention . 

Among: compounds of the formula (I) according to 
the present inveniton, the alkyl ether-type 
derivatives can be prepared, e.g.. as follows. First, 
an alkylene oxide is added to an alcohol such as 
dodecanol to give an adduct of the alcohol with an 
alkylene oxide (s). Then, the adduct is halogenated 
with, e.g., a hydrochloric acid to substitute a 
halogen atom for the hydrogen atom of the hydroxyl end 
of the adduct. Subsequently, the reaction product 
thus obtained is reacted with an organic amine such as 
an ethanolamine to effect the amination of the 
halogenated end thereof. If necessary, an alkylene 
oxide is further added to the resulting product. 

Among compounds of the formula (I) according to 
the present inveniton, the monoalkyl amidoether-type 
derivatives can be prepared, e.g., as follows. First, 
an alkylene oxide is added to an alkanolamine such as 
triisopropanolamine to give an adduct of the 
alkanolamine with an alkylene oxlde(s). Then, the 
adduct is reacted with, e.g., sodium monochloroacetate 
to give a carboxyalkyl derivative thereof. 
Subsequently, the reaction product thus obtained is 
reacted with an organic amine such as octadecylamine 
to convert the carboxyl group(s) thereof to an amido 
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group (s) . 

Further, the compounds of the formula (II) 
according to the present invention can be prepared, 
e.g., as follows. One method comprises quaternizing 
the compound of the formula (I) with a halide such as 
an alkyl chloride. The other method comprises 
quaternizing an amine compound with, for example, a 
monochloroacetate. That is, an alkylene oxide is 
added to, for example, diethanol methyl amine to give 
a poly oxy alkyl eneamine compound. Then, the resulting 
polyoxyalkyleneamine compound is quaternized with a 
monochloroacetate which is a reaction product of 
monochloroacetic acid with an alcohol. 

Of course, the process for preparing the compound 
of the formulas (I) or (II) according to the present 
invention is not limited to those described above. 

In the compounds of the formula (I) according to 
the present invention, the oxyalkylene group(s) 
is (are) derived from an alkanolamine as the starting 
material, or introduced thereinto by the addition of 
an alkylene oxide (s). Each oxyalkylene group in the 
formula (I) has 2 to 4 carbon atoms. That is, each 
oxyalkylene group is an oxyethylene group represented 
by the formula: -CH 2 CH 2 0- ; an oxypropylene group 
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represented by the formula: -CH 2 CHO- or the formula: 

CH, 
I 3 

-CHCH 2 0-; or an oxybutylene group represented by the 

C 2 H S C 2 H 5 
formula: -CH 2 CHO- , the formula: -CHCH 2 0- or the 

1 3 i 3 

formula : -CH-CHO- . 

Among the compounds of the formula (I) according 
to the present invention, those represented by the 
formula (I) wherein every oxyalkylene group is an 
oxyethylene group and those represented by the formula 
(I) wherein each polyoxyalkylene group consists of a 
combination of an oxyethylene group (s) with an 
oxypropylene group(s), are preferred. 

Further, R 1 , R 2 and R 3 in the formula (I) are each 
preferably a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, or a group represented by 
0 

1 7 7 

the formula: -C-R\ wherein R' represents a linear or 

branched alkyl or alkenyl group having 5 to 29 carbon 
atoms, more preferably a linear or branched alkyl or 
alkenyl group having 7 to 25 carbon atoms, or a group 

0 

1 7 7 

represented by the formula: -C-R', wherein R' 
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represents a linear or branched alkyl or alkenyl group 
having 7 to 25 carbon atoms, and particularly 
preferably a linear or branched alkyl or alkenyl group 
having 7 to 21 carbon atoms , or a group represented by 
0 

' 7 7 

the formula: -C-R', wherein R' represents a linear or 
branched alkyl or alkenyl group having 7 to 21 carbon 
atoms. 

Values p, q and r each represents an average 
number of oxyalkylene group (s); and p, q and r may be 
the same or different from one another and are each 
independently a number of preferably 1 to 20, still 
more preferably 2 to 15. 

The sum total of p, q and r is preferably 5 to 
40, still more preferably 10 to 30 and particularly 
preferably 10 to 20. 

When the oxyalkylene group (s) is (are) introduced 
into the molecule only by the addition reaction of an 
alkylene oxide(s), the sum total of p, q and r 
represents the average molar number of alkylene oxide 
added per one molecule of the compound represented by 
the formula (I). While, when the compound represented 
by the formula (I) is synthesized with, e.g., an 
alkanolamine as one of the starting materials, the sum 
total of p, q and r represents the sura total of the 
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average molar number of alkylene oxide added per one 
molecule of the compound represented by the formula 
(I) and the number of the alkanol group (s) of the 
alkanolamine . 

Among the compounds of the formula (II) according 
to the present invention, those represented by the 
formula (II) wherein R 8 represents a group represented 

R 15 ' R 15 0 

by the formula: -(CH-CHO) u -C-R 14 . wherein R 14 , R 15 , R 15 ' 
and u are each as defined above; and those represented 
by the formula (II) wherein R fl represents a group 

0 H" R 17 * 

1 I I lf> 

represented by the formula: - (CE 2 )^C- (0CH-CH) 7 -0R Ib , 
wherein R 16 , R 17 , R 17 ', k and v are each as defined 
above; are preferred. 

Each oxyalkylene group in the formula (II) has 2 
to 4 carbon atoms. That is, each oxyalkylene group is 
an oxyethylene group represented by the formula: 
-CH2CH2O- or the formula: -OCfyCI^-; an oxypropylene 

CH n 

group represented by the formula: -CI^CHO-, the 
CH* CHo 

1 1 

formula: -CHCH 2 0- . the formula: -OCH 2 CH- or the 

CH, 
I 

formula: -OCHCH 2 -; or an oxybutylene group represented 

1 
i 
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P2H5 


by the formula: -CH 2 CHO- , the formula: -CHCH 2 0- , the 


formula: -CH-CHO-, the formula: -OCHoCH-, the formula: 


-OCHCH 2 - or the formula: -OCH-CH-. 

Among: compounds represented by the formula (II) 


formula: - (CH-CHO) u -C-R 14 , wherein R 14 , R 15 , R 15 ' and u 
are each as defined above, those represented by the 
formula (II) wherein every oxyalkylene group is an 
oxyethylene group and those represented by the formula 
(II) wherein each polyoxyalkylene group consists of a 
combination of an oxyethylene group (s) with an 
oxypropylene group(s), are particularly preferred. 

Further, R 14 in the formula (II) is preferably a 
linear or branched alkyl or alkenyl group having 7 to 
25 carbon, and particularly preferably a linear or 
branched alkyl or alkenyl group having 7 to 21 carbon. 
R 16 is preferably a linear or branched alkyl or alkenyl 
group having 6 to 24 carbon, and particularly 
preferably a linear or branched alkyl or alkenyl group 
having 8 to 22 carbon. Values s, t, u and v each 
represents an average number of oxyalkylene group (s); 


CH3 CH 3 


9^5 


CH 3 CH ; 
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and s, t ( u and v may be the same or different from 
one another and are each independently a number of 
preferably 1 to 20, still more preferably 2 to 15. 

The sum total of s, t and u or the sum total of 
5, t and v is preferably 5 to 40, still more 
preferably 10 to 30 and particularly preferably 10 to 
20. 

When the oxyalkylene group (s) is (are) introduced 
into the molecule only by the addition reaction of an 
alkylene oxide (s), the sum total of s, t and u or the 
sum total of s, t and v represents the average molar 
number of alkylene oxide added per one molecule of the 
compound represented by the formula (II). While, when 
the compound represented by the formula (II) is 
synthesized with, e.g., an alkanolamine as one of the 
starting materials, the sum total of s, t and u or the 
sum total of s, t and v represents the sum total of 
the average molar number of alkylene oxide added per 
one molecule of the compound represented by the 
formula (II) and the number of the alkanol group of 
the alkanolamine. 

Examples of the counter anion, X", in the formula 
(II) include halide anions such as CI", Br" and I", 
alkyl sulfate anions, alkylbenzenesulf onate anions, 
alkylnaphthalenesulf onate anions, fatty acid anions, 
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alkyl phosphate anions, anionic oligomers and anionic 
polymers. 

The enhancer for agricultural chemicals according 
to the present invention can be used singly, or in the 
form of a mixture comprising at least two of them. 

The enhancer mixture for agricultural chemicals 
according to the present invention (hereinafter 
referred to as "an ester mixture of the present 
invention") is a mixture comprising ester-type 
enhancers for agricultural chemicals among those 
represented by the formula (II). Specially, it is a 
mixture comprising monoester (a) represented by the 
above formula (II-l) t diester (b) represented by the 
above formula (II-2) and triester (c) represented by 
the above formula (II-3), and contains these esters at 
a ratio described above. The weight ratio of the sum 
of the monoester (a) and diester (b) to the triester 
(c), i.e., [(a) + (b)]/(c), is preferably 100/0 to 
80/20, particularly preferably 95/5 to 80/20. The 
weight ratio of the monoester (a) to the diester (b). 
i.e., (a)/(b), is preferably 80/20 to 20/80. Among 
ester mixtures of the present invention, the one 
wherein [(a) + (b)]/(c) is 100/0 to 80/20 and (a)/(b) 
is 80/20 to 20/80 is most preferable. 

Preferable examples of the substituents in the 
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formulas (II-l), (II-2) and (II-3) are the same as 
those described above as preferable examples of the 
substltuents In the formula (II). 

Although the ester mixture of the present 
invention may be prepared by mixing the above esters 
with each other at the ratio described above, the 
production thereof is usually effected by regulating 
the amounts of the starting materials fed, the 
reaction conditions and the like to give a reaction 
product in the form of an ester mixture containing the 
above esters at the ratio described above. 

The compounds represented by the formula (I) 
according to the present invention can also be used in 
the form of a mixture of a monoester, a diester and a 
triester which are represented by the formula (I). 
The preferable ratio of the components contained in 
the above mixture is the same as the one described 
with respect to monoester (a) , diester (b) and 
triester (c). 

The enhancers for agricultural chemicals 
according to the present invention, i.e., the 
compounds represented by the above-mentioned formulas 
(I) and (II) , and mixtures comprising at least two of 
them, can remarkably enhance the efficacy of an 
agricultural .chemical without causing any chemical 
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injury to field crops when used together with the 
agricultural chemical. 

Although the reasons why the enhancer for 
agricultural chemicals and the enhancer mixture for 
agricultural chemicals according to the present 
invention exhibit remarkable enhancing effects on 
agricultural chemicals independent of the chemical 
structures of the agricultural chemicals are not 
always apparent, one of them is believed to be that 
the enhancer and the enhancer mixture according to the 
present invention have a very high solubilizing effect 
on agricultural chemicals and therefore can improve 
the wettability of the agricultural chemicals or can 
accelerate the penetration of the agricultural 
chemicals into insects, fungi or bacteria. 

When one of the compounds represented by the 
formulas (I) and (II) or a mixture of at least two of 
them is used together with a surfactant other than the 
compounds represented by the represented by the 
formulas (I) and (II), the amount of the compound 
represented by the formulas (I) or (II) to be used can 
be reduced without lowering the enhancing effect of 
the compound represented by the formulas (I) or (II) 
on agricultural chemicals. That is, the present 
invention also relates to an enhancer composition for 
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agricultural chemicals comprising at least one of 
compounds represented by the formulas (I) and (II) or 
a mixture of at least two of them, and a surfactant 
other than these compounds. 

The surfactant to be used in the enhancer 
composition for agricultural chemicals according to 
the present invention may be any of a nonionic 
surfactant, an anionic surfactant, a cationic 
surfactant and an amphoteric surfactant, or a mixture 
of two or more of them. 

Examples of the nonionic surfactants include 
polyoxyethylene alkyl ethers, polyoxyethylene alkyl- 
aryl ethers, polyoxyethylene alkylaryl ether/ 
formaldehyde condensates, polyoxyalkylene aryl ethers, 
polyoxyalkylene alkyl esters, polyoxyalkylene 
alkylsorbitol esters, polyoxyalkylene sorbitan esters, 
polyoxyalkylene alkylglycerol esters, polyoxyalkylene 
block copolymers, polyoxyalkylene block copolymer/ 
alkylglycerol esters, polyoxyalkylene alkylsulfon- 
amides, polyoxyalkylene rosin esters, polyoxypropylene 
block copolymers, polyoxyethylene oleyl ethers, 
polyoxyalkylene alkylphenols, alkylglycosides , 
alkylpolyglycosides and polyoxyalkylene alkyl- 
polyglycosides. They may be used singly, or in the 
form of a mixture comprising at least two of these 
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Examples of the cationic surfactants include 
alkylamine/ethylene oxide adducts and alkylamine/ 
propylene oxide adducts, e.g., tallow amine/ethylene 
oxide adduct, oleylamine/ethylene oxide adduct, soy 
amine/ethylene oxide adduct, coco amine/ethylene oxide 
adduct , synthetic alkylamine/ethylene oxide adducts 
and octylamine/ethylene oxide adduct; and quaternary 
ammonium compounds derived from these compounds. They 
may be used singly, or in the form of a mixture 
comprising at least two of these surfactants. 

Among anionic surfactants, typical ones are 
available in the form of an aqueous solution or a 
solid. Examples thereof include sodium mono- and di- 
alkylnaphthalenesulf onates , sodium a-olef insulf onate , 
sodium aikanesulf onates , alkylsulfosuccinates, 
alkylsulfates, polyoxyalkylene alkyl ether sulfates, 
polyoxyalkylene alkyl aryl ether sulfates, polyoxy- 
alkylene styryl phenyl ether sulfates, mono- and 
dialkylbenzenesulf onates , alkylnaphthalenesulf onates , 
alkylnaphthalenesulf onate/f ormaldehyde condensates , 
alkyl diphenyl ether sulfonates, olefinic sulfonates, 
mono- and dialkylphosphates , polyoxyalkylene mono- and 
dialkylphosphates , polyoxyalkylene mono- and diphenyl 
ether phosphates, polyoxyalkylene mono- and dialkyl 
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phenyl ether phosphates , polycarboxylic acid salts, 
linear and branched alkyl polyoxyalkylene ether acetic 
acids and salts thereof, linear and branched alkenyl 
polyoxyalkylene ether acetic acids and salts thereof, 
linear and branched alkylamido polyoxyalkylene ether 
acetic acids and salts thereof, fatty acids, such as 
caprylic acid, lauric acid, stearic acid and oleic 
acid, and salts thereof, and N-methyl fatty acid 
taurides. The salt in the above examples refers a 
sodium salt, a potassium salt, an ammonium salt, an 
amine salt or the like. They may be used singly, or 
in the form of a mixture comprising at least two of 
these surfactants. 

Examples of the amphoteric surfactants include 

® ® 
lauryldimethylamine oxide, Aromox C/12, Monaterics, 

® ® 
Miranols, Lonzaines, and other amine oxides and 

betalne compounds. They may be used singly, or in the 

form of a mixture comprising at least two of these 

surfactants. 

Among these surfactants, nonionic surfactants and 
anionic surfactants are particularly preferred. 

In the enhancer composition for agricultural 
chemicals comprising a compound represented by the 
above formulas (1) or (II), or a mixture of at least 
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two compounds of them, and a surfactant other than 
these compounds, the weight ratio of the compound 
represented by the formulas (I) or (II) (the sum total 
when at least two compounds are used) to the 
surfactant is preferably from 1/10 to 50/1, still more 
preferably from 1/1 to 10/1. 

When a compound represented by the formulas (I) 
or (II) » or a mixture of at least two of them is used 
together with a chelating agent, the enhancing effect 
on agricultural chemicals can be further enhanced. 
That is, the present invention also relates to an 
enhancer composition for agricultural chemicals 
comprising at least one of compounds represented by 
the formulas (I) and (II), or a mixture of at least 
two of them, and a chelating agent. 

The chelating agent to be used in the present 
invention is not particularly limited, but may be any 
one having the ability to chelate a metal ion. 
Examples of the chelating agent to be used in the 
present invention include aminopolycarboxylic acid 
chelating agents, aromatic and aliphatic carboxylic 
acid chelating agents, amino acid chelating agents, 
ether polycarboxylic acid chelating agents, phosphonic 
acid chelating agents such as iminodimethylphosphonic 
acid (IDP) and an alkyldiphosphonlc acid (ADPA) , 
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hydroxy carboxylic acid chelating agents, phosphoric 
acid chelating agents, polyelectrolyte (including 
oligoelectrolyte) chelating agents, and dimethyl - 
glyoxime (DG) . These chelating agents may each take a 
free acid form or a salt form such as a sodium salt, a 
potassium salt and an ammonium salt. Alternatively, 
they may each take a form of an ester derivative 
thereof which is hydrolyzable. 

Specific examples of the aminopolycarboxylic acid 
chelating agent include: 

a) compounds represented by the formula: RNY2, 

b) compounds represented by the formula: NY 3 , 

c) compounds represented by the formula: 
R-NY-CH 2 CH 2 -NY-R 

d) compounds represented by the formula: 
R-NY-CH 2 CH 2 -NY 2 

e) compounds represented by the formula: Y 2 N-R , -NY 2 , 
and 

f) compounds which are similar to the compounds (e) 
and each has more than 4 Ys, for example, a 
compound represented by the formula: 

( HOOCH 2 C ) 2 N-CH 2 CH 2 -N-CH 2 CH 2 -N ( CH 2 C00H) 2 . 

CH 2 COOH 

In the above formulas, Y represents -CfyCOOH or 
-CH 2 CH 2 COOH; R represents any group constituting known 
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chelating agents of this type, for example, a hydrogen 
atom, an alkyl group, a hydroxyl group or a hydroxy - 
alkyl group; and R f represents any group constituting 
known chelating agents of this type, for example, an 
alkylene group or a cycloalkylene group . 

Representative examples of the aminopoly- 
carboxylic acid chelating agents include ethylene- 
diaminetetraacetic acid (EDTA) , cyclohexanediamine- 
tetraacetic acid (CDTA) , nitrilotriacetic acid (NTA) , 
iminodiacetic acid (IDA), N- (2-hydroxyethyl) imino- 
diacetic acid (HIMDA) , diethylenetriaminepentaacetic 
acid (DTPA) , N- (2-hydroxyethyl) ethyl enediamine- 
triacetic acid (EDTA- OH) and glycol ether diamine- 
tetraacetic acid (GEDTA) , and salts thereof. 

Examples of the aromatic and alipatic carboxylic 
acid chelating agents to be used in the present 
invention include oxalic acid, malonic acid, succinic 
acid, glutaric acid, adipic acid, itaconic acid, 
aconitic acid, pyruvic acid, salicylic acid, acetyl- 
salicylic acid, hydroxybenzoic acid, aminobenzoic acid 
(including anthranilic acid), phthalic acid, 
trimellitic acid and gallic acid, and salts, methyl 
esters and ethyl esters thereof. Further, examples of 
the amino acid chelating agents to be used in the 
present invention include glycine, serine, alanine, 
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lysine, cystine, cysteine, ethionine, tyrosine and 
methionine, and salts and derivatives thereof. 

Furthermore, examples of the ether polycarboxylic 
acid chelating agents to be used in the present 
invention include diglycollic acid, compounds 
represented by the following formula, analogues of 
them and salts thereof (such as sodium salts thereof): 

Y^CH-O-CH-CH-O-Z 1 

I I I 
CO CO CO 

I- I I 

OH OH OH 

wherein Y 1 represents a hydrogen atom, -CH 2 COOH or 

-COOH; and Z 1 represents a hydrogen atom, -CH 2 COOH or 

-CHCOOH. 
I 

CH 2 COOH 

Examples of the hydroxy carboxylic acid chelating 
agents to be used in the present invention include 
malic acid, citric acid, glycollic acid, gluconic 
acid, heptonic acid, tartaric acid and lactic acid, 
and salts thereof. 

Examples of the phosphoric acid chelating agents 
to be used in the present invention include ortho- 
phosphoric acid, pyrophosphoric acid, triphosphoric 
acid and polyphosphoric acid. 

Examples of the polyelectrolyte (including oligo- 
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electrolyte) chelating: agents to be used in the 
present invention include polyacrylic acid, polymaleic 
anhydride, a-hydroxyacrylic acid polymer, polyitaconic 
acid, copolymers comprising: two or more of the 
monomers constituting: these polymers, and 
epoxysuccinic acid polymer. 

In addition, ascorbic acid, thioglycollic acid, 
phytic acid, glyoxylic acid and glyoxalic acid, and 
salts thereof may be preferably used as a chelating 
agent in the present invention. 

In the present invention, such a chelating agent 
is used in an amount of 0.01 to 30 mol, preferably 
0.05 to 20 mol, still more preferably 0.1 to 15 mol 
per mole of the compound represented by the above 
formulas (I) or (II) (per mole of the total amount 
when two or more compounds are used). 

It has been a practice in the prior art that a 
small amount of a chelating agent is added to a 
surfactant capable for enhancing the efficacy of an 
agricultural chemical [see Japanese Patent 
Publication-A Nos. 2-295907 (published on December 6, 
1990), 4-502618 (published on May 14, 1992) and 56- 
135409 (published on October 22, 1981)]. However, the 
main purpose of the addition of a chelating agent 
according to the prior art is to trap inhibitors 
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'against an agricultural chemical i.e., trace metal 
ions (such as Ca 4 * and Mg* + ) contained in the water used 
in diluting the agricultural chemical to convert the 
hard water into soft water. Accordingly, the amount 
of the chelating agent added in the prior art is 
small, while in the present invention, a chelating 
agent is used in an increased amount as compared with 
that of the prior art. 

The chelating agent thus used is believed to 
exhibit the effect of enhancing the efficacy of an 
agricultural chemical through some interaction with 
the compound represented by the formulas (I) or (II). 
The effect of the chelating agent according to the 
present invention is thought to be essentially 
different from the above-mentioned effect of the prior 
art of trapping trace metal ions contained in water to 
thereby enhance the efficacy of an agricultural 
chemical. Actually, it was observed that the 
enhancing effect of the compound represented by the 
formulas (I) or (II) according to the present 
invention on an agricultural chemical was enhanced by 
the addition of a chelating agent in distilled water 
as well as in hard water. 

The compound represented by the formulas (I) or 
(II) according to the present invention is used 
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together with an agricultural chemical. That is, the 
present invention relates to a method for enhancing 
the efficacy of an agricultural chemical which 
comprises applying one of compounds represented by the 
formulas (I) and (II) or a mixture of at least two of 
the compounds together with the agricultural chemical 
to a locus which would benefit from such treatment 

The term "agricultural chemical" used in this 
specification refers to a compound used in a 
conventional agricultural chemical composition or 
agricultural chemical preparation as an active 
ingredient, for example, a fungicide (or a 
bactericide), an insecticide, a miticide (or an 
acaricide), a herbicide or a plant growth regulator. 

According to the present invention, the weight 
ratio of the compound represented by the formulas (I) 
or (II) (the sum total when at least two compounds are 
used) to the agricultural chemical is generally from 
0.03 to 50, preferably from 0.04 to 20, still more 
preferably from 0.1 to 10. 

Examples of the herbicide, among agricultural 
chemicals, include acid amide herbicides, urea 
herbicides, dipyridyl herbicides, diazine herbicides, 
S-triazine herbicides, nitrile herbicides, 
dinitroaniline herbicides, carbamate herbicides, 
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diphenyl ether herbicides, phenol herbicides, benzoic 
acid herbicides, phenoxy herbicides, organophosphorus 
herbicides and aliphatic herbicides. 

Among these herbicides, acid amide herbicides, 
diazine herbicides, nitrile herbicides, dinitroaniline 
herbicides, benzoic acid herbicides and organo- 
phosphorus herbicides are preferably used together 
with the compound represented by the formulas (I) or 
(II). The use of an organophosphorus herbicide is 
still more preferable. Preferable specific examples 
of the organophosphorus herbicide include Glyphosate 
[ N- (phosphonome thy 1) glycine] and salts thereof; 
Bialaphos [sodium L-2-amino-4-[ (hydroxy) (methyl ) - 
phosphinoyl]butyryl-L-alanyl-L-ananinate] and 
Glyphosinate [ammonium DL-homoalanin-4-yl- (methyl )- 
phosphinate] . 

Examples of the plant growth regulator include MH 
(maleic hydrazide), ethephon [2-chloroethylphosphonic 
acid], UASTA and Bialaphos. 

The compound represented by the formulas (I) or 
(II) according to the present invention is applied 
together with an agricultural chemical to a locus 
which would benefit from such treatment, i.e., the 
application of the compound and the agricultural 
chemical. Generally, the compound and the 
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agricultural chemical are used together with water or 
a liquid medium. The useful process for applying the 
compound represented by the formulas (I) or (II) 
according to the present invention includes: 

1) one which comprises applying an agricultural 
chemical composition containing the compound 
represented by the formulas (I) or (II) and having a 
preparation form (if necessary, the agricultural 
chemical composition is diluted with, for example, tap 
water) , 

2) another one which comprises adding the compound 
represented by the formulas (I) or (II) to an 
agricultural chemical composition which has been 
diluted with water, and 

3) another one which comprises diluting the compound 
represented by the formulas (I) or (II) with water to 
prepare a dilute solution, and diluting an 
agricultural chemical composition with the dilute 
solution thus obtained. The desired enhancement 
effect can be achieved by either means. 

The enhancer for agricultural chemicals or the 
enhancer composition for agricultural chemicals 
according to the present invention can also be 
employed as one component of an agricultural chemical 
composition, as described in the above item 1). The 


- 45 - 


WO 95/33379 


PCT/JP95/00996 


agricultural chemical composition which contains such 
an enhancer for agricultural chemicals or an enhancer 
composition for agricultural chemicals of the present 
invention may be formulated into a form selected from 
among a liquid preparation, an emulsion, a wettable 
powder, a granule, a dust, and a flowable and so 
forth, though the form of the composition is not 
limited. Accordingly, the agricultural chemical 
composition containing an enhancer for agricultural 
chemicals or an enhancer composition for agricultural 
chemicals of the present invention may further 
contain, depending upon the formulation and form 
thereof, other additives such as a solvent, an 
emulsifying agent, a dispersing agent and a filler. 

If necessary, the agricultural chemical 
composition may further contain a chelating agent as 
described above, a surfactant other than the compounds 
represented by the formulas (I) and (II), a pH 
regulator, an inorganic salt, and/or a thickener. 

Examples of the pH regulators used for the 
agricultural chemical composition include citric acid, 
phosphoric acid (e.g., pyrophosphoric acid) and 
gluconic acid, and salts thereof. 

The agricultural chemical composition may further 
contain one or more ingredients such as plant growth 
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regulators other than those cited above, fertilizers 
and preservatives. 

The agricultural chemical composition may be 
formulated into one mixture or may take the form of a 
kit comprising two or more containers each filled with 
the specific one component or at least two components. 
Specific examples of such kits are as follows: 

(i) one which comprises a container containing 
at least one of compounds represented by the above 
formulas (I) and (II), and another container 
containing an agricultural chemical composition, 

(ii) one which comprises a container containing a 
composition comprising at least one of compounds 
represented by the above formulas (I) and (II), and a 
surfactant other than the compounds , and another 
container containing an agricultural chemical 
composition, 

(iii) one which comprises a container 
containing at least one of compounds represented by 
the above formulas (I) and (II), another container 
containing at least one surfactant other than the 
compounds, and another container containing an 
agricultural chemical composition, 

(iv) one which comprises a container containing a 
composition comprising at least one of compounds 
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represented by the above formulas (I) and (II), and a 
chelating agent* and another container containing an 
agricultural chemical composition , 

(v) one which comprises a container containing a 
composition comprising at least one of compounds 
represented by the above formulas (I) and (II), and a 
chelating agent, another container containing at least 
one surfactant other than the compounds , and another 
container containing an agricultural chemical 
composition, and 

(vi) one which comprises a container containing a 
composition comprising at least one of compounds 
represented by the above formulas (I) and (II), at 
least one surfactant other than the compounds, and a 
chelating agent, and another container containing an 
agricultural chemical composition. 

The "agricultural chemical composition" which is 
a constituent of the kit described above is a 
composition which contains an agricultural chemical (s) 
and an optional component(s) at an arbitrary ratio, is 
free from the enhancer of the present invention and is 
in the form of, for example, an emulsion, a liquid or 
a wettable powder. The forms of the contents of the 
containers vary depending upon the use and the object 
thereof. 
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The agricultural chemical composition containing 
an enhancer for agricultural chemicals or an enhancer 
composition for agricultural chemicals of the present 
invention is used to control fungi (or bacteria), 
insects, mites (or acarids) and herbage or to regulate 
the growth of plants . 

The agricultural chemical composition containing 
an enhancer for agricultural chemicals or an enhancer 
composition for agricultural chemicals of the present 
invention includes a composition containing an 
agricultural chemical and the compound represented by 
the formulas (I) or (II) in high concentrations and 
another composition containing them in concentrations 
suitable for use. When the former is used, the 
agricultural chemical composition is diluted with 
water, etc., for example. Just before applying. On 
the other hand, the agricultural chemical compositions 
used in the items 2) and 3) described above include 
those containing an agricultural chemical in high 
concentration and being free from the compound 
represented by the formulas (I) or (II). 

The contents of an agricultural chemical and the 
compound represented by the formulas (I) or (II) in 
the diluted solution are not limited. The desired 
content of the agricultural chemical in the diluted 
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solution varies depending upon, for example, the kind 
of the agricultural chemical and the use thereof, 
while the desired content of the compound represented 
by the formulas (I) or (II) in the diluted solution 
varies depending upon, for example, the kind of the 
agricultural chemical to be mixed therewith. 

The diluted liquid comprising an agricultural 
chemical and the compound represented by the formulas 
(I) or (II) in proper amounts is applied to, for 
example, plants, crops, vegetables, fruits, trees, 
fruit trees, grasses, weeds or seeds, and, at the same 
time, to fungi, bacteria, Insects, acarids or mites. 
In other words, the diluted liquid is applied to a 
farm, a plantation, a fruit garden, an orchard, a 
flower garden, a lawn, a wood and a forest. 

Examples 

The present invention will now be described in 
more detail by referring to the following Examples 
which should not be thought to limit the scope of the 
present invention, 
Production Example 

100 g of triethanolamine, 220 g of coconut oil 
and 1.4 kg of a 48% aqueous solution of potassium 
hydroxide were fed into an autoclave. The internal 
conditions of the autoclave was regulated to 100° C and 
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30 Torr, and dehydration reaction was effected for one 
hour under the conditions. Then, the temperature was 
raised to 150* C, and 575 g of ethylene oxide was 
introduced into the autoclave at that temperature to 
effect addition reaction thereof. After the 
completion of the reaction, the resulting reaction 
mixture was poured into a treating vessel. 12 g of an 


adsorbent for an alkali (Kyoward 600S) was added to 
the reaction mixture and the resulting mixture was was 
stirred at 80° C under 30 Torr for one hour. The 
reaction mixture thus obtained was filtered to give 
850 g (yield: 95%) of a filtrate as a product. The 
product was subjected to NMR spectrometry, high- 
performance liquid chromatography and mass 
spectrometry, which revealed that the product was a 
mixture having the following composition. 
Pnmpnglf.lnn <vf t.ho prnrinot. 


® 


(E0) 4+ .H 

/ 

N-(E0)„,H. 
\ 

<E0) n+1 H 


(E0) etl COR 

/ 

N-fEO^H, 
\ 

(E0)„ tl H 


(E0) Jtl COR 

/ 

N-(E0) tfl C0R, 
\ 

(E0)„ +1 H 


20% 


28% 


13% 


- 51 


WO 95/33379 


PCT/JP95/00996 


(EO) t< ,COR 

/ 

N- (EO)„iCOR , 
\ 

(EO) B4l COR 


H,C-0(EO) e H 
I 

HC-0(EO),H. 
H 2 C-0(EO)„H 


H,C-0(EO).COR 
I 

HC-0(EO).H. 
I 

H 2 C-0(EO) B H 


7* 


14% 


H,C-0(EO).COR 
I 

HC-0(EO)JI 
I 

H 2 C-0(EO)„COR 


H,C-0(EO).COR 
I 

and HC-0(EO),COR. 
I 

H 2 C-0(EO) B COR 


3% 


In the above formulas, EO represents a group 
derived from ethylene oxide (i.e., -C2H4O-), R 
represents a hydrocarbon group derived from coconut 
oil, and ( +m*n represents an average molar number of 
ethylene oxide added per molecule and is 15. 

300 g of the product described above was fed into 
an autoclave, followed by blowing 23 g of methyl 
chloride thereinto. The internal conditions of the 
autoclave was regulated to 100° C and a pressure of 
from 2 to 5 kg/cm 2 , and reaction was effected for eight 
hours under the conditions. After the completion of 
the reaction, the temperature was lowered to 70° C, and 
the pressure was regulated to atmospheric one. 
Nitrogen gas was blown into the reaction mixture thus 
obtained at a rate of 50 ml/min at that temperature 
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under that pressure while stirring the reaction 
mixture and degassing. Thus, 310 g (yield: 99.5%) of 
the reaction product was obtained. The reaction 
product was subjected to NMR spectrometry to determine 
the quaternary rate thereof, which was 95 %. 
Example 1 

Various enhancers for agricultural chemicals, 
enhancer mixtures for agricultural chemicals and 
enhancer compositions for agricultural chemicals 
listed in Tables 4 to 6 were prepared by using 
compounds listed in Tables 1 to 3 and, if necessary, 
surfactants and chelating agents listed in Tables 4 to 
6. 
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Table 1 


Compd. Ho. 

Stricture 

Cooposltion ratio 
inonu • oi • irii 
(weight ratio) 

(1) 

Nr(CH 2 CH 2 0)sH 

\CH ? CH,0),H (iono ester) 

7:2:1 

(2) 

.(CHzC^OJ^CuHjj 
N(((3f 2 CH 2 0) 7 H 

\a 2 CH 2 0) 7 H (iono ester) 

6:3:1 

(3) 

.(CH^OlsCOCnHa 
CH 3 -HHCH 2 CH 2 0) 5 H CI' 
N (CH 2 CH ; 0) 5 H (iono ester) 

7:2:1 

(4) 

4/ {CH 2 CH 2 0) 7 C0C n H 2 3 
U5^((CH 2 CH 2 0),H (UHeSO.- 
N (CH 2 CHjO) 7 H (iono ester) 

7:2:1 

(5) 

,(01^0)3. jCOChHm 
KMCB 2 CH 2 0) 3 .,C0C 11 H 2 3 
Nof^O), ^ (di ester) 

2:7:1 


(CH 2 CH 2 0)-(CH 2 CH0) 3 -(CH 2 CH 2 0) r C0C 7 H 1 5 


(6) 

/ ? 

N- ( CH2CH2O)- ( CHjOlO) 3 - (CHjCHjOl^-CO^s 
> (CH 7 a{ 7 0)-(CH 7 CH0) r (CH 7 CH 7 0)4-H (di ester) 

2:7:1 



(7) 

w<CVW*lAj 

CHj-itiaucHjOjcCOCuHM cr 

x (CHAO)sH (di ester) 

2:7:1 

(8) 

<^-i»f* a- 

x — ' NcHjCHjOM (iono ester) 

7:2:1 

(9) 

.(CHjOtOJsCOC^s 
NHCHjOyHsCOCnHjs 
N (CH,CH,0) s H 

(10) 

4/ Cfl 2 -C0O(CH 2 CH z 0) 5 C 12 H 25 

(Hj-s^cH^oisH cr 


t 

I 
I 
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Table 2 


| Coapd. 
1 No. 

Structure 

Cooposltion ratio 1 
(iobo : di : tri) 
(weight ratio) 



3:6:1 


(CHjCHOJj-fCHjCBjOJ^COCuHjj 


(11) 

/ p 

(Bj-N-tCB^Jj-ICHjCliOJ^COCuB^ CHjS0 4 " 
\ F» 

\ | (di ester) 
(CH2CH0)2-(CH 2 CH 2 0) 4 -H 


(12) 

CH, 
1 

CHjCHj-CO-fOCHCH^j-OCijHjs 

. */ 
\ 

(13) 

(CBjCHztygCOCuHj! 

♦/ 

CBj-N-f^CHjOtsCOC^j 0B]S0 4 " 
\ 

(CH 2 CH 2 0) B H (di ester) 

2:7:1 
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Table 3 


Conpd. 
Ho. 

Structure 

(14) 

(O^CHjOJj-daCBjOJj-Ci^ 

/ f 1 

1 1 

H-(CH 2 (a 2 0) 3 -(CHCH 2 0) 2 -C 1 ^35 

\ 

(CH 2 CH 2 0) 5 -H 

(15) 

(CH^OJs-CijHjs 

♦/ 

CHj-J-CBiCHO-lCHjCHjOJj-H 

<B 2 CH0-(CH 2 CH 2 0) 8 -H 
ffl, 


0 ^jHjj 

(CHjCHjOJs-^-C-H 

«-(ffl 2 ffl 2 0), 5 -H 
\ 

IW),. r i 

(17) 

OH 
1 1 

ICH^OJs-^-C-S-C^Hzs 

/ OH 

/ II 

CHj-H-dMjCHjOJs-^-C-K-C^s CI" 

\ 

(CHjCH 2 0) s -H 
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Table 4 



No. of enhancer, 
mixture thereof or 
enhancer conpsn. 

Coipd. 

(A) 

Ho. 

Surfactant (B) and/or chelating agent (C) 

fit t tn\ if at 

(A)/(B)/(C) 
by wt. 

Invtn. 

1 

U) 

- 

100/0/0 

nroduct 

2 

(1) 

POE(IO) nonylphenyl ether 

80/20/0 


3 

(1) 

P0E(20) sorbitan aonooleate 

80/20/0 


4 

(2) 


100/0/0 


5 

(2) 

jodiun POE(20) laaryl ether sulfate 

80/20/0 


6 

(2) 

POE(IO) nonylphenyl ether 

80/20/0 


7 

(3) 

- 

100/0/0 


8 

(3) 

*pali fatty acid ester of POE(IO) glycerol 

80/20/fr 


9 

(3) 

*P0E{6) sorbitan ionooleate/* # EDTA*4Ba 

75/W15 


10 

(4) 


100/0/0 


11 

(4) 

POE(20) lanryl ether 

80/20/0 


12 

(4) 

*beef tallow fatty acid ester of POE(20) 
glycerol/^m-CB 

70/*15ri5 


13 

(5) 


100/0/0 


14 

(5) 

F0E(8) oleyl ether 

80/20/0 


15 

(5) 

POE(20) sorbitan lonooleate 

80/20/0 


16 

(6) 


100/0/0 


17 

(6) 

P0E{10) oleate 

80/20/0 


18 

(6) 

deqylpolyglycoside 

(average degree of polynerlzation : 1.3) 

80/20/0 


19 

(7) 


100/0/0 


20 

(7) 

pain fatty acid ester of F0E(18) glycerol 

80/20/0 


21 

(7) 

*pali fatty acid ester of P0E(18) 
glycerol^* sodiui gluconate 

70/*15/**15 


note) P0E Is an abbreviation of polyoxyethylene and each figure in the parentheses . 
neans the average noober of ethylene oxide aolecules added (the sane applies 
hereinafter). 
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Table 5 



Ho. of enhancer, 
lixtnre thereof or 
enhancer coapsn. 

Coapd. 

(A) 

No. 

Surfactant (B) and/or chelating agent (C) 

(A)/(B)/(C) 
by wt. 

! Invtn. 

22 

(8) 

- 

100/0/0 

| product 

23 

(8) 

P0E(7) branched alkyl (C l2 /C 13 ) ether 

80/20/0 


24 

(8) 

*P0E(7) branched alkyl (C, 2 /C„) 
ether/**EDTA-4Sa 

70/*15/ M 15 


25 

(9) 


100/0/0 


26 

(9) 

F0E(20) sorbitan ronooleate 

80/20/0 


27 

(9) 

trlethanolaoine P0E(20) lauryl sulfate 

80/20/0 


28 

(10) 

- 

100/0/0 


23 

(10) 

beef tallow fatty acid ester of P0E(18) 
glycerol 

75/25/0 


30 

(10) 

•beef tallow fatty acid ester of P0E(18) ' 
glycerol/**EDTA-4Ha 

70/*20/"10 


31 

(11) 


100/0/0 


32 

(11) 

beef tallow fatty acid ester of F0E(18) 
glycerol 

80/20/0 


33 

(11) 

*beef tallow fatty acid ester of F0E(18) 
glycerol/**sodiin heptonate 

70/*20ri0 


34 

(12) 


100/0/0 


35 

(12) 

POE(8) oleyl ether 

80/20/0 


36 

(12) 

FOE(IO) oleate 

80/20/0 

Coup. 

37 

POEM) propjlailde 

100/0/0 

product 

38 

trliethjlionostearylaatonlu chloride 

100/0/0 
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Table 6 



No. of enhancer, 
lixture thereof 
or ennancer 
coapsn. 

Coopd. (A) No. 

Surfactant (B) and/or chelating 
agent (C) 

(A)/(B)/(C) 
by wt. 

Inrtn. 

39 

(14) 


100/0/0 

product 

40 

(14) 

F0E(20) sorbltan aonooleate 

80/20/0 


41 

(14) 

oxalic acid 

70/0/30 


42 

(15) 


100/0/0 


43 

(15) 

beef tallow fatty add ester of 
F0EU8) glycerol 

80/20/0 


44 

(15) 

*beef tallov fatty acid ester of 
P0EU8) glycerol/** wdina heptonate 

70/*10/**20 


45 

(16) 


100/0/0 


46 

(16) 

P0E(8) oleyl ether 

80/20/0 


47 

(16) 

•P0E(8) oleyl ether/^'diglycollic 
acid 

70/*20ri0 


48 

(17) 

- 

100/0/0 


49 

(17) 

POE(IO) oleate 

80/20/0 


50 

(17) 

*POE(10) oleate/**diethyl oxalate 

65/*15/**20 


51 

React, prodt. 
of Pro. Ex. 1 

- 

100/0/0 


52 

React, prodt. 
of Pro. Ex. 1 

dipotassina oxalate 

80/0/20 


53 

React, prodt. 
of Pro. Ex, 1 

ascorbic acid 

85/0/15 


54 

React, prodt* 
of Pro. Ex. 1 

aiionina thloglycolate 

80/0/20 


55 

(13) 


100/0/0 


56 

(13) 

dodecylpolyglycoside 
(average degree of polyterization : 
1.3) 

80/20/0 


57 

(13) 

didonoethanolaalne) oxalate 

75/0/25 | 
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The chemical formulas of the chelating- agents 
listed In the Tables 4 to 6 are as follows: 


EDTA-4Na 


NaOOCCH 2 


NaOOCCH, 


NCH 2 CH 2 N 


CH 2 COONa 


CH 2 COONa 


ETA-OH 

CH,COONa 
I 

CHCOONa 
I 

0 
I 

CHCOONa 
I 

CHCOONa 
I 

OH 


sodium gluconate 

COONa 
I 

HO-C-H 
I 

HO-C-H 
I 

H-C-OH 
I 

H-C-OH 
I 

CH 2 OH 


sodium heptonate 

COONa 
I 

H-C-OH 
I 

and H-C-OH 
I 

HO-C-H 
I 

H-C-OH 
I 

H-C-OH 
I 

CH 2 OH 


The enhancers (or enhancer mixtures or enhancer 
compositions) listed In the Tables 4 to 6 were each 
dissolved in delonized water to give dilutions having 
a concentration of 0.05% by weight. Commercially 

® 

available herbicides, I.e., Roundup liquid formulation 
(containing 41% by weight of isopropylamine salt of 

® 

glyphosate as the active ingredient) , Karmex D 
wettable powder (containing 78.5% by weight of DCMO as 
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the active ingredient), Herbiace water-soluble powder 
(containing 20% by weight of bialaphos as the active 
ingredient) were each diluted 500-fold with each of 
the 0.05% by weight dilutions prepared above. Thus, 
three kinds of agricultural chemical composition were 
prepared from each enhancer (or each enhancer mixture 
or each enhancer composition) . 

Fertile soil from a paddy field, gravel (i.e.,. 
river sand) and a commercially available compost were 
mixed together at a weight ratio of 7 : 2 : 1. The 
obtained mixture was put in pots each having an inner 
diameter of 12 cm. In order to conduct a greenhouse 
test, seeds of crabgrass were planted in the pots and 
germitated. The pots wherein the growth of crabgrass 
was abnormal were excluded in order to lower the non- 
uniformity among the pots. When the height of 
crabgrass reached about 18 cm, the resulting pots were 
used in the following test. The crabgrass of each pot 
was homogeneously sprayed with each of the above 
agricultural chemical compositions by the use of a 
spray gun (mfd. by Iwata Air Compressor Mfg. Co., 
Ltd., RG type) in a dose of 1000 C /ha (liter/hectare) 
to evaluate the herbicidal efficacy of the 
agricultural chemical composition. 
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Ten days after the spraying, the above-ground 
part of the fresh plant was weighed and the result was 
expressed in a herbicidal ratio on the basis of the 
fresh weight of the above-ground part in the untreated 
lot (see the following formula). 


above-ground above-ground 
fresh weight - fresh weight 
(g) of an (g) of a 
untreated lot test lot 
x 100 

above-ground fresh weight 

(g) of an untreated lot 


The herbicidal ratios of the agricultural 
chemical .compositions are given in Tables 7 to 9, 


Herbicidal 

ratio 

(*) 
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Table 7 



No. of 
enhancer , 

mixture 
thereof or 

enhancer 
compsn . 

Herbicidal ratio (%) 


Karmex D 
wet table 
powder 

Herbiace 
water-sol . 
powder 

Roundup 
liquid 
formulation 



TO A 

I z . 4 

DA C 

DC O 



T A A 

TO f\ 

78 . 0 

84 . 0 


O 

■7 A A 

70 . 0 

78 . 0 

83 . 0 


4 

t n. ^ 
70 .4 

80 . 0 

86 . 2 


o 

72.4 

82 . 0 

83.4 


b 

68 . 5 

76 . 5 

84 . 0 


* 

76 . 2 

83 . 6 

90 . 2 


O 

o 

78 . 2 

82. 0 

92 .4 


Q 

80 . 0 

85 . 4 

95 . 6 



It • o 

OU tU 

oo • o 

Invention 
product 

x± 

72.0 

78.0 

85.0 

12 

78.0 

86.0 

90.4 


13 

80.2 

85.0 

94.2 


14 

78.4 

84.0 

93.6 


15 

76.5 

84.0 

94.0 


16 

71.5 

76.2 

83.2 


17 

69.8 

74.0 

82.0 


18 

74.0 

80.2 

85.0 


19 

83.2 

89.4 

96.0 


20 

83.0 

90.0 

96.0 


21 

88.6 

94.2 

98.2 
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Table 8 



No. of 
Enhancer , 

TTl1 V^11T"P 

thereof or 

enhancer 

compsn. 

Herbicidal ratio (%) 

Karmex D 
wettable 
powder 

Herblace 
water-sol . 
powder 

Roundup 
liquid 
formulation 

Invention 
product 

22 

80 . 6 

80 . 0 

O T A 

87 . 0 


80 . 0 

to n 

00 . 0 


0 0 si 
82 . 0 

82 . 4 

89 • 2 


70 . 0 

74 . 6 

85 . 0 

AO 

71 . 2 

74 . 0 

83 . 2 

97 

74 . 0 

TO f\ 

78 . 0 

06 . 5 

2ft 

68.0 

76. 2 

80.5 

2Q 

70.2 

75.0 

82.0 

30 

73.4 

80.4 

88.0 

31 

80.5 

85.6 

92.2 

32 

80.0 

87.2 

93.0 

33 

85.6 

90.6 

95.0 

34 

70.6 

74.0 

81.5 

35 

72.2 

78.6 

83.0 

36 

71.6 

75.0 

81.6 

Comp. 
product 

37 

58.4 

61.5 

64.8 

38 

49.4 

58.9 

60.5 

Added none 

45.2 

53.0 

55.6 
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Table 9 



No. of 
mixture 

Herbicidal ratio (Ss) 


thereof or 
enhancer 
compsn . 

Karmex D 
wettable 
powder 

Herblace 
water-sol . 

pun ucl 

Roundup 
liquid 

Invention 
product 

39 

74 .4 

80 . 6 

ft 6 ? A 

Ow • 

40 

76.0 

82.4 

91 ft 


41 

81.2 

89 . 9 

0 1 
* H 


42 

77 2 

ox . u 

ftft 9 
oo • z 


43 

77 9 

OZ . D 

OA A 


44 

83 6 

WW • w 

on ft 



45 

78.6 

78 . 2 

RA A 


46 

80.4 

80.6 

88.6 


47 

82.6 

82.4 

90.8 


48 

76.5 

81.3 

88.4 


49 

80.4 

83.4 

90 . 2 


SO 

84.2 

91.8 

93.8 


51 

76.3 

80.2 

89.7 


52 

80.6 

90.5 

96.7 


53 

79.2 

86.6 

94.7 


54 

82.4 

82.3 

94.0 


55 

81.2 

90.5 

95.2 


56 

84.6 

94.0 

98.0 


57 

83.2 

95.2 

100 


- 65 - 


WO 95/33379 


PCT/JP95/00996 


Example 2 

Female imagines of Tetrnnyrhus knnznwnl n ghirf» 
were planted onto kidney bean leaf disks at a ratio of 
30 imagines per lot on three runs and then incubated 
at 25° C for 24 hours. Subsequently, the whole leaf 
disks were dipped in a test solution for 5 seconds. 
After taking out of the test solution and allowing to 
stand at 25* C for 48 hours, the leaf disks were 
observed and the miticidal ratios were determined on 
the basis of the result in the untreated lot (refer to 
the following equation) . 

the number of the number of 

living mites of - living mites 
Miticidal an untreated lot of a test lot 

ratio (30 = x 100 

the number of living mites of 
an untreated lot 

As miticides, Nissorun V emulsion (containing 50% 
by weight of hexythiazox and 5% by weight of DDVP as 
the active ingredients) and Osadan wettable powder 25 
(containing 25% by weight of phenbutatin oxide as the 
active ingredient) were each diluted 3,000-fold (with 
the use of deionized water as the diluent), and the 
dilutions thus obtained each were used. The same 
enhancers (or enhancer mixtures or enhancer 
compositions) as those employed in Example 1 were 
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used. The concentration of the enhancer for 
agricultural chemicals (or enhancer mixture or 
enhancer composition) in test liquid was adjusted to 
0.05% by weight. Further, the above procedure was 
repeated without using any enhancer (or enhancer 
mixture or enhancer composition) . Tables 10 and 11 
show the results. 


- 67 - 


WO 95/33379 PCT/JP95/00996 


Table 10 


No. of 

enhancer. 

mixture 

thereof 

or 

enhancer 
compsn. 


Nissolan V emulsion 


Number 
of dead 
mites 


Miticidal 
ratio (%) 


Osadan wet table 
powder 


Number 
of dead 
mites 


miticidal 
ratio (%) 


Invtn. 
product 


i_ 


10 

11 

12 
13 
14 
15 
16 
17 
18 
19 
20 
21 


75 


83.3 


72 
72 
75 
76 
72 
78 
80 
82 
76 
76 
80 
78 
75 
74 
71 
70 
70 
80 
78 
84 


80.0 
80.0 
83.3 
84.4 
80.0 
86.7 
88.9 
91.1 
84.4 
84.4 
88.9 
86.7 
83.3 
82.2 
78.9 
77.8 
77.8 
88.9 
86.7 
93.3 


78 


76 
76 
80 
76 
76 
78 
75 
80 
76 
72 
78 
80 
78 
78 
70 
68 
72 
81 
80 
84 


86.7 


84.4 
84.4 
88.9 
84.4 
84.4 
86.7 
83.3 
88.9 
84.4 
80.0 
86.7 
88.9 
86.7 
86.7 
77.8 
75.6 
80.0 
90.0 
88.9 
93.3 
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Table 11 



No. of 
enhancer , 
mixture 
thereof 
or 

enhancer 
compsn. 

Nissolan V emulsion 

Osadan wettable 
powder 25 


ftUlDDer 

of dead 
mites 

Niticiaai 
ratio (%) 

Niimhf*r 

11 UUIUCl 

of dead 
mites 

Mltieidal 
ratio (%) 

Invtn. 

22 

74 

82.2 

78 

86.7 

product 

23 

73 

81.1 

76 

84.4 


24 

78 

86.7 

81 

90.0 


25 

71 

78.9 

72 

80.0 


26 

72 

80.0 

74 

82.2 


27 

72 

80.0 

75 

83.3 


28 

80 

88.9 

78 

86.7 


29 

82 

91.1 

76 

84.4 


30 

84 

93.3 

80 

88.9 


31 

76 

84.4 

72 

80.0 


32 

74 

82.2 

70 

77.8 


33 

78 

86.7 

74 

82.2 


34 

82 

91.1 

80 

88.9 


35 

83 

92.2 

82 

91.1 


36 

85 

94.4 

84 

93.3 


55 

76 

84.4 

84 

93.3 


56 

71 

78.9 

78 

86.7 


57 

72 

80.0 

78 

86.7 

Comp. 

37 

55 

61.1 

58 

64.4 

product 

38 

40 

44.4 

44 

48.9 

added none 

35 

38.9 

38 

42.2 
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Example 3 

Rice planthopper larvae of the third instar were 
incubated and used in an efficacy test on insecticides 
in triplicate runs by the dipping method (each lot 
having 10 larvae). The insecticidal ratio was 
determined in the same manner as the one employed for 
the determination of the miticidal ratio. 
Commercially available insecticides, i.e., Sumithion 
emulsion (containing 50% by weight of MEP as the 
active ingredient) and Malathon emulsion (containing 
50% by weight of malathon as the active ingredient) 
were each diluted 3,000-fold (with the use of 
deionized water as the diluent) , and the dilutions 
thus obtained were each used. As the enhancers (or 
enhancer mixtures or enhancer compositions) for 
agricultural chemicals, those employed in Example 1 
were used in such a manner as to adjust the 
concentration of each enhancer (or enhancer mixture or 
enhancer composition) in the diluted solution to 
0.05% by weight. 

Tables 12 to 14 show the results. 
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Tabic 12 



No. of 
enhancer t 
mixture 

Sumlthion 

emulsion 

Malathon emulsion 


tnereor 
or 

enhancer 
compsn. 

Kniber of 
dead insects 

Insecticldal 
ratio (*) 

Buiiber of 
dead Insects 

Insecticldal 
ratio (t) 

Invtn . 

1 

22 

73.3 

23 

76.7 

product 

2 

21 

70.0 

22 

73.3 


3 

20 

66.7 

22 

73.3 


4 

24 

80,0 

25 

83.3 


5 

23 

76.7 

25 

83.3 


6 

24 

80.0 

24 

80.0 


7 

26 

86.7 

26 

86.7 


8 

25 

83.3 

25 

83.3 


9 

28 

93.3 

27 

90.0 


10 

24 

80.0 

IE 



11 

24 

80.0 

24 

80.0 


12 

26 

86.7 

25 

83.3 


13 

25 

83.3 

25 

83.3 


14 

23 

76.7 

25 

83.3 


15 

24 

80.0 

24 

80.0 | 


16 

20 

66.7 

22 

73.3 | 


17 

21 

70.0 

21 

70.0 


18 

21 

70.0 

21 

70.0 


19 

27 

90.0 

28 

93.3 


20 

27 

90.0 

27 

90.0 


21 

30 

100.0 

29 

96.7 
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Table 13 



No. of 

mixture 
thereof 
or 

enhancer 

w Will 1/ Vli * 

Sumithion emulsion 

Malathon emulsion 

Nuiier or 
dead Insects 

insecticloal 
ratio (X) 

ffiirhpr nf 
nuuuci ui 

dead Insects 

TiKPrtlf trial 

ratio (t) 

Invtn. 
product 

22 

26 

86.7 

27 

90.0 

23 

25 

83.3 

25 

83.3 

24 

28 

93.3 

27 

90.0 

25 

20 

66.7 

21 

70.0 


21 

70.0 

23 

76.7 

27 

20 

66.7 

23 

76.7 

28 

20 

66.7 

24 

80.0 

29 

21 

70.0 

25 

83.3 

30 

23 

76.7 

26 

86.7 

31 

24 

80.0 

26 

86.7 

32 

25 

83.3 

27 

90.0 

33 

27 

90.0 

28 

93.3 

34 

24 

80.0 

25 

83.3 

35 

25 

83.3 

24 

80.0 

36 

25 

83.3 

26 

86.7 

Comp. 
product 

37 

18 

60.0 

20 

66.7 

38 

16 

53.3 

17 

56.7 

added none 

13 

43.3 

15 

50.0 
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Table 14 



No. of 
enhancer , 
mixture 
tnereor 
or 

enhancer 
compsn. 

Sumithion emulsion 

Malathon emulsion 

Ruber of 
dead insects 

insectlcidal 
ratio {%) 

Niinhpr of 

dead insects 

IiKprttrirtfll 

ratio (X) 

Invtn. 
product 

39 

22 

73.3 

20 

66.7 

40 

24 

80.0 

22 

73.3 

41 

26 

86.7 

25 

83.3 

42 

25 

83.3 

22 

73.3 I 

43 

26 

86.7 

24 

80.0 | 

44 

28 

93.3 

26 

66.7 II 

45 

20 

66.7 

21 

70.0 | 

46 

24 

80.0 

22 

73.3 

47 

25 

83.3 

23 

76.7 

48 

25 

83.3 

23 

76.7 

49 

27 

90.0 

25 

63.3 

50 

28 

93.3 

27 

90.0 

51 

22 

73.3 

20 

66.7 

52 

25 

83.3 

22 

73.3 

53 

21 

70.0 

20 

66.7 

54 

27 

90.0 

24 

80.0 

55 

27 

90.0 

28 

93.3 

56 

25 

83.3 

25 

63.3 

57 

26 

86.7 

24 

80.0 
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Example 4 

A spore suspension (10 7 /nil) of cucumber Bnt.ryM s 
rinpr^a acquiring 1 the resistance against fungicides 
was applied to young cucumber seedlings at the 
trifoliate stage in a dose of 10 ml per pot and the 
resulting seedlings were allowed to stand at 25 # C 
under a relative humidity of 90% for one day. 

Then, a commercially available fungicide, i.e., 
Benlate wettable powder (containing 50% by weight of 
benomyl as the active ingredient) was diluted 
2000-fold with a 2500-fold dilution (wherein deionized 
water was used as the diluent) of each enhancer (or 
enhancer mixture or enhancer composition) used in the 
Example 1. The dilutions thus prepared were each 
applied to the seedlings in a dose of 5 ml per pot. 
After allowing the pots to stand at 25° C under a 
relative humidity of 85%, lesions were counted and the 
preventive value was calculated in accordance with the 
following equation. 

The results are given in Tables 15 and 16. 


preventive 
value 


no. of lesions of a test lot 


no. of lesion of an untreated lot 


x 100 
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Table 15 



mixture thereof 
or enhancer 
compsn. 


Preventive value 

Invtn. 

1 

80.0 

product 

2 

82.4 

3 

84.0 

4 

80.0 

5 

81.2 

6 

82,2 

7 

86.4 

8 

86.0 

9 

94.0 

10 

84.0 

11 

83.0 

12 

90.2 

13 

82.6 

14 

84.0 

15 

84.0 


16 

81.4 


17 

82.0 

18 

80.0 

19 

88.4 

20 

90.2 

21 

96.4 
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Table 16 


1 No. of enhancer, 
1 mixture thereof 
B or enhancer 
1 corapsn. 

Benlate wettable powder 

Preventive value 

Invtn . 
product 

22 

85 . 0 

23 

87 5 

24 

93 5 

25 

75 0 

26 

76 . 0 

27 

7fi 0 

28 

78 0 


29 

82 . 3 


30 

84.5 

31 

85.0 

32 

88.6 

33 

SO. 2 

34 

83.5 

35 

85.0 

36 

89.4 

Comp . 
product 

37 

65.0 

38 

70.0 

added none 

58.5 
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The above Examples 1 to 4 show tests whereby the 
efficacies of the enhancers (and enhancer mixtures and 
enhancer compositions) for agricultural chemicals of 
the present invention were compared with those of 
common tertiary amine compounds and cationic 
surfactants (comparative products) employed as 
enhancers for agricultural chemicals. 

As Tables 7 to 16 clearly show, the enhancers 
(and enhancer mixtures and enhancer compositions) for 
agricultural chemicals according to the present 
invention exhibited remarkable effects of enhancing 
the efficacies of the agricultural chemicals, and were 
practically usable. On the contrary, the comparative 
products could slightly enhance the efficacies of the 
agricultural chemicals, but the enhancing effect was 
not enough for practical use. Accordingly, it can be 
understood that the enhancers (and enhancer mixtures 
and enhancer compositions) for agricultural chemicals 
according to the present invention specifically 
enhance the efficacies of the agricultural chemicals 
as compared with the common tertiary amine compounds 
and cationic surfactants. 
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Example 5 

The same test as that of the Example 1 was 
conducted by using: Roundup liquid formulation 
(containing 41% by weight of an active ingredient) as 
a herbicide and the enhancer compositions Nos . 9, 13 
and 21 used in Example 1 each in the amount specified 
in Tables 17. 

The results are given in the Table 17. 

In the Tables, "Herbicide concn." means the 
concentration of the commercially available herbicide 
preparation in the dilution to be applied; "Enhancer 
composition concn." means the concentration of each 
enhancer composition in the dilution to be applied; 
and "Agricultural chemical" means the active 
ingredient as the agricultural chemical contained in 
each herbicide preparation. 


- 78 - 


WO 95/33379 


PCT/JP95/00996 


Table 17 



Full incop 

nnnancer 

tlcrulClQc 

mnancer 

Agncuiiarai cneucsi/ 

nerDiciuai i 

No. 

coDpsn. 

concn. 

cospsn. 

enhancer conpsn. 

ratio 


No. 


concn. 





(ppn) 

(ppn) 

by wt. 

(X) 

1 

Enhancer 

2000 

50 

1/0.06 

85.4 


compsn. 9 





2 


2000 

100 

1/0.12 

90.2 

3 


2000 

500 

1/0.6 

95.6 

4 


2000 

1000 

1/1.2 

97.0 

5 


2000 

5000 

1/6 

94.2 

6 


2000 

10000 

1/12 

90.6 

7 

Enhancer 

2000 

50 

1/0.06 

82.1 


compsn. 18 





8 


2000 

100 

1/0.12 

92.0 

9 


2000 

500 

1/0.6 

94.2 

10 


2000 

1000 

1/1.2 

96.0 

11 


2000 

5000 

1/6 

93.2 

12 


2000 

10000 

1/12 

89.6 

13 

Enhancer 

2000 

50 

1/0.06 

87.3 


compsn. 21 





14 


2000 

100 

1/0.12 

93.5 

15 


2000 

500 

1/0.6 

98.2 

16 


2000 

1000 

1/1.2 

98.0 

17 


2000 

5000 

1/6 

94.6 

18 


2000 

10000 

1/12 

92.1 

19 


2000 

5000 

1/6 

55.6 
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The invention being thus described, it will be 
obvious that the same may be varied in many ways. 
Such variations are not to be regarded as a departure 
from the spirit and scope of the invention, and all 
such modifications as would be obvious to one skilled 
in the art are intended to be included within the 
scope of the following claims . 
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CLAIMS 

1. An enhancer for agricultural chemicals 
represented by the following formula (I): 

R4' R« 

(CH-CHO) p -R l 

/ R 5 ' R 5 

' I 1 2 
N-(CH-CHO) ? -R 2 (I) 

\ R 6 ' R 6 

\ I I . 

(CH-CHO) r -R 3 

wherein R 1 , R 2 and R 3 may be the same or different 
from one another and each independently represents a 
hydrogen atom, a linear or branched alkyl or alkenyl 
group having 5 to 29 carbon atoms , a group represented 

0 

1 7 7 

by the formula: -C-R', wherein R' represents a linear 
or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, or a group represented by the formula: 

0 R b 

1 I , 

-CjjH^-C-N-R" , wherein R 8 represents a linear or 
branched alkyl or alkenyl group having 5 to 29 carbon 
atoms, R* 1 represents a hydrogen atom or a linear or 
branched alkyl or alkenyl group having 1 to 30 carbon 
atoms, and n is a number of 1 to 6, with the proviso 
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that at least one of R 1 , R l and R J is (are) not a 
hydrogen atom(s); 

p, q and r each represents an average value, may 
be the same or different from one another and are each 
independently a number of 1 to 30; 

R 4 and R 4 ' are both hydrogen atoms or both methyl 

groups, or one of R 4 and R 4 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 4 ' R 4 
I I 

represented by the formula: -(CH-CH0) p -, wherein 
R 4 » R 4 ' and p are each as defined above, may include 

R 4 ' R 4 

1 1 4 

different units of -(CH-CHO)-, wherein R*'s may be 

different from one another and R 4 ' ' s may be so; 

R s and R 5 ' are both hydrogen atoms or both methyl 

groups, or one of R 5 and R 5 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 5 ' R 5 
I I 

represented by the formula: -( CH-CHO ) q -, wherein 
R 5 , R 5 ' and q are each as defined above, may include 

R 5 ' R 5 

1 1 5 
different units of - (CH-CHO)-, wherein R 3 's may be 

different from one another and R 5 ' r s may be so; and 

R 6 and R 6 ' are both hydrogen atoms or both methyl 

groups, or one of R 6 and R 6 ' is a hydrogen atom and the 
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other is a methyl group or an ethyl group, the group 

R 6 ' R 6 
I I 

represented by the formula: -(CH-CHO) r -, wherein 
R 6 , R 6 ' and r are each as defined above, may include 

R 6 ' R B 

different units of -(CH-CHO)-. wherein R b, s may be 
different from one another and R 6 ' * s may be so. 

2. The enhancer for agricultural chemicals as 
claimed in Claim 1, wherein every R 4 , every R 4 ', every 
R 5 , every R 5 ' , every R 6 and every R 6 ' are hydrogen atoms. 

3. The enhancer for agricultural chemicals as 
claimed In Claim 1, which has the group represented by 

R 4 ' R 4 

the formula: -(CH-CHO)-, wherein R 4 and R 4 ' are both 
hydrogen atoms, the group represented by the formula: 
R 4 ' R 4 

II v 
-(CH-CHO)-, wherein one of R 4 and R 4 is a hydrogen 

atom and the other is a methyl group, the group 

R 5 ' R 5 

I' 5 
represented by the formula: -(CH-CHO)-, wherein R° and 

R 5 ' are both hydrogen atoms, the group represented by 

R 5 ' R 5 

II * V 

the formula: -(CH-CHO)-, wherein one of Jr and R is a 

hydrogen atom and the other is a methyl group, the 
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R 6 ' R 6 
I I 

group represented by the formula: -(CH-CHO)-, wherein 

R 6 and R 6 ' are both hydrogen atoms, and the group 

R 6 ' R S 
I I 

represented by the formula: -(CH-CHO)-, wherein one of 
R 6 and R 6 ' is a hydrogen atom and the other is a methyl 
group , 

4. An enhancer for agricultural chemicals 
represented by the following formula (II): 

R 8 

/ Rtt f rB 

11 J 1 1 • 
r11-N_( CH-CHO ) r R 9 • X" (II) 

\ R 13, R 13 

( CH-CHO ) t -R 10 

wherein R 8 represents a group represented by the 
R 15 f R 15 o 

1 1 1 u n 

formula: - (CH-CHO ) U -C-R, wherein R w represents a 

linear or branched alkyl or alkenyl group having 5 to 
29 carbon atoms, u represents an average value and is 
a number of 1 to 30, and R 15 and R 15 ' are both hydrogen 
atoms or both methyl groups, or one of R 15 and R 15 ' is a 
hydrogen atom and the other is a methyl group or an 
ethyl group, the group represented by the formula: 
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R 15' R 1S 

-(CH-CHO) B -, wherein R 15 , R 15 ' and u are each as defined 

R 15 ' R* s 

above, may include different units of -(CH-CHO)-, 
wherein R 15, s may be different from one another and 
R l5,, s may be so; a group represented by the formula: 

0 r" R tr 

1 I I « 

-(CH2) k -C-(OCH-CH) Y -OR 16 f wherein R 16 represents a 

hydrogen atom or a linear or branched alkyl or alkenyl 

group having 1 to 30 carbon atoms, v represents an 

average value and is a number of 0 to 30, R 17 and R 17 ' 

are both hydrogen atoms or both methyl groups, or one 

of R 17 and R 17 ' is a hydrogen atom and the other is a 

methyl group or an ethyl group, the group represented 

R 17 R 17' 

by the formula: -(0CH-CH) y - f wherein R 17 , R 17 ' and v are 
each as defined above, may include different units of 
R* 7 R* 7 ' 

I I 17 
-(OCH-CH)-, wherein R 1 ' 1 s may be different from one 

another and R 17 ' 's may be so, and k is a number of 1 to 

R 1S' R 15 
I I 

5; a group represented by the formula: -(CH-CH0) u -R i4 # 
wherein R M , R 15 , R 15 ' and u are each as defined above; 
or a group represented by the formula: 


- 85 - 


WO 95/33379 


PCT/JP95/00996 


I I 


0 R b 

1 I 


-(CH-CHO) u -C n H 2n -C-N-R a . wherein R a represents a linear 
or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, R b represents a hydrogen atom or a linear 
or branched alkyl or alkenyl group having 1 to 30 
carbon atoms, n is a number of 1 to 6, and R 15 , R 15 ' and 
u are each as defined above; 

R 9 and R 10 may be the same or different from each 
other and each independently represents a hydrogen 
atom, a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, a group represented by 


the formula: -C-R 14 , wherein R 14 is as defined above, or 


a group represented by the formula: -C n H2 n -C-N-R, 
wherein R a , R* and n are each as defined above; 

R 11 represents a hydrogen atom, an alkyl group 
having 1 to 4 carbon atoms, a hydroxyalkyl group 
having 1 to 4 carbon atoms or a benzyl group; 

s and t each represents an average value, may be 
the same or different from each other and are each 
independently a number of 1 to 30; 

R* 2 and R* 2 are both hydrogen atoms or both methyl 
groups, or one of R 12 and R 12 ' is a hydrogen atom and 
the other is a methyl group or an ethyl group, the 


0 


0 R b 

1 I 


- 86 - 


WO 95/33379 


PCT7JP95/00996 


R 12' R 12 
I I 

group represented by the formula: -(CH-CHO)j-, wherein 
R 12 , R 12 ' and s are each as defined above, may include 

R 12 ' R 12 

11 12, 
different units of -(CH-CHO)-, wherein R lz 's may be 

different from one another and R 12 , s may be so; 

R 13 and R 13 ' are both hydrogen atoms or both methyl 

groups, or one of R 13 and R 13 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R M' R 13 
I I 

group represented by the formula: -(CH-CHO) t - f wherein 
R 13 , R 13 ' and t are each as defined above, may include 

R 13' R 13 

I I 13, 
different units of -(CH-CHO)-, wherein R w 's may be 

different from one another and R 13 ' *s may be so; and 

X" represents a counter anion • 

5. An enhancer mixture for agricultural 

chemicals comprising monoester (a) represented by the 

following formula (II-l), diester (b) represented by 

the following formula (II-2) and triester (c) 

represented by the following formula (II-3), wherein 

the weight ratio of the sum of the monoester (a) and 

diester (b) to the triester (c) is 100/0 to 50/50. and 

the weight ratio of the monoester (a) to the diester 

(b) is 100/0 to 5/95: 
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and 


R 15 ' R ls 0 

II I 

(CH-CHO) a -C-R 14 


/ R 1Z> R» 
„ J I I 

rU_N_(CH-CHO) s -H • X" (II-l), 

\ R 13 " R 13 
\ I I 

(CH-CHO) t -H 

R 15 ' R 15 0 

II I u 

(CH-CHO) B -C-R 14 

/ R"' R" 0 

.,♦'11 1 ,i 

R"-N-(CH-CHO) r C-R 14 • X - (II-2), 

\ R 13 ' R» 
\l I 

(CH-CHO) r H 


R 15 ' R 15 0 

I I I 

(CH-CHO)„-C-R 14 


/ Rl2* 
J I 

\ 


R» 0 

Rll_N_(CH-CHO) r C-R 14 • X - (II-3) 


R 13 ' R 13 0 

■II I 14 

(CH-CHO) t -C-R 14 

wherein R 11 represents a hydrogen atom, an alkyl 
group having 1 to 4 carbon atoms, a hydroxyalkyl group 
having 1 to 4 carbon atoms or a benzyl group; 

s, t andu each represents an average value, may 
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be the same or different from one another and are each 

independently a number of 1 to 30; 

R 12 and R 12 ' are both hydrogen atoms or both methyl 

groups, or one of R 12 and R 12 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 12' R 12 
I I 

group represented by the formula: -(CH-CHO),-, wherein 
R 12 , R 12 ' and s are each as defined above, may include 

R"* R 12 

different units of -(CH-CHO)-, wherein R u 's may be 

different from one another and R* 2 ' ' s may be so; 

R 13 and R 13 ' are both hydrogen atoms or both methyl 

groups, or one of R 13 and R 13 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 13' R 13 
I I 

group represented by the formula: - (CH-CHO) t -, wherein 
R 13 , R 13 ' and t are each as defined above, may include 

R ir R i3 

1 1 13 

different units of -(CH-CHO)-, wherein R w 's may be 
different from one another and R 13, s may be so; 

rM represents a linear or branched alkyl or 
alkenyl group having 5 to 29 carbon atoms; 

R 15 and R 15 ' are both hydrogen atoms or both methyl 
groups, or one of R 15 and R 15 ' is a hydrogen atom and 
the other is a methyl group or an ethyl group, the 
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I I 

group represented by the formula: -(CH-CHO) u - t wherein 
rK>, r15' anc i u ar€ each as defined above, may include 

RlS' RlS 

1 1 IS 
different units of -(CH-CHO)-, wherein R w 's may be 

different from one another and r! 5 ' 's may be so; and 

X" "represents a counter anion. 

6. An enhancer composition for agricultural 
chemicals comprising at least one enhancer (s) for 
agricultural chemicals represented by the following 
formulas (I) or (II), and a surfactant other than the 
enhancer. for agricultural chemicals: 

R<* R« 

1 1 1 
( CH-CHO ) p -Rl 

/ R 5 ' R S 

/ 1 1 o 
N-( CH-CHO ) q -R 2 (I) 

\ R 6 ' R 6 

( CH-CHO ) r -R 3 

wherein r1. R 2 and R 3 may be the same or different 
from one another and each Independently represents a 
hydrogen atom, a linear or branched alkyl or alkenyl 
group having 5 to 29 carbon atoms, a group represented 
0 

1 7 7 

by the formula: -C-R' , wherein R' represents a linear 
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or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, or a group represented by the formula: 
0 R b 

-C n H 2n -C-N-R a ( wherein R a represents a linear or 
branched alkyl or alkenyl group having 5 to 29 carbon 
atoms, R b represents a hydrogen atom or a linear or 
branched alkyl or alkenyl group having 1 to 30 carbon 
atoms, and n is a number of 1 to 6, with the proviso 
that at least one of R 1 , R 2 and R 3 is (are) not a 
hydrogen atom(s); 

p, q and r each represents an average value, may 
be the same or different from one another and are each 
independently a number of 1 to 30; 

R 4 and R 4 ' are both hydrogen atoms or both methyl 

groups, or one of R 4 and R 4 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 4 ' R 4 
I I 

represented by the formula: -(CH-CH0) p -, wherein 
R 4 , R 4 ' and p are each as defined above, may include 

R 4, R 4 

different units of -(CH-CHO)-, wherein R*'s may be 
different from one another and R 4 ''s may be so; 

R 5 and R 5 ' are both hydrogen atoms or both methyl 
groups, or one of R 5 and R 5 ' is a hydrogen atom and the 
other is a methyl group or an ethyl group, the group 
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R 5 ' R 5 
I I 

represented by the formula: -(CH-CHO)q-, wherein 
R 5 , R 5 ' and q are each as defined above, may include 

R 5 ' R 5 

different units of -(CH-CHO)-, wherein R &? s may be 

different from one another and R 5 ' f s may be so; and 

R fi and R 6 ' are both hydrogen atoms or both methyl 

groups, or one of R 6 and R 6 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 6 ' R 6 
I I 

represented by the formula: -( CH-CHO) r -, wherein 
R 6 , R 6 ' and r are each as defined above, may include 

R 6 ' R 6 

different units of -(CH-CHO)-, wherein R b, s may be 
different from one another and R 6 ' f s may be so, and 

R 8 

/ Rl2' r" 

11 t 1 1 9 
R 11 — N— ( CH-CHO ) j- R • X" (II) 

\ rM' h» 

^ I 1 .0 
( CH-CHO ) r R 10 

wherein R 8 represents a group represented by the 
R 15 ' R 1S 0 

1 1 1 U 14 

formula: - ( CH-CHO ) n -C-R" , wherein R M represents a 
linear or branched alkyl or alkenyl group having 5 to 
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29 carbon atoms, u represents an average value and is 

a number of 1 to 30, and R 15 and R 15 ' are both hydrogen 

atoms or both methyl groups, or one of R 15 and R 15 ' is a 

hydrogen atom and the other is a methyl group or an 

ethyl group, the group represented by the formula: 
R 15' R 15 

-(CH-CH0) u - , wherein R 15 , R 15 ' and u are each as defined 

R 15' R 15 
I I 

above, may include different units of -(CH-CHO)-, 
wherein R 15, s may be different from one another and 
R 15 ' 's may be so; a group represented by the formula: 

0 r" r" 1 

1 I I It 

■-.(CH 2 ) k -C-(0CH-CH) T -0R IB i wherein R 16 represents a 
hydrogen atom or a linear or branched alkyl or alkenyl 
group having 1 to 30 carbon atoms, v represents an 
average value and is a number of 0 to 30 , R 17 and R 17 ' 
are both hydrogen atoms or both methyl groups, or one 
of R 17 and R* 7 ' is a hydrogen atom and the other is a 
methyl group or an ethyl group, the group represented 

R« RI 7, 

by the formula: -(0CH-CH) y -, wherein R 17 , R 17 ' and v are 
each as defined above, may include different units of 

r" r"' 

I I 

-(OCH-CH)-, wherein R^'s may be different from one 
another and R* 7 ' 's may be so, and k is a number of 1 to 
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R 1S' R 15 

5; a group represented by the formula: -(CH-CHO) u -R" f 
wherein R 14 , R 15 , R 15 ' and u are each as defined above; 
or a group represented by the formula: 

R 15 ' R 15 0 R b 

-(CH-CHOj-C^jj-C-N-R 3 , wherein R a represents a linear 
or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, R b represents a hydrogen atom or a linear 
or branched alkyl or alkenyl group having 1 to 30 
carbon atoms, n is a number of 1 to 6. and R 15 , R 15 ' and 
u are each as defined above; 

R 9 and R 10 may be the same or different from each 
other and each independently represents a hydrogen 
atom, a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, a group represented by 
0 

the formula: -C-R 14 , wherein R 14 is as defined above, or 

0 R b 

1 I t 

a group represented by the formula: -(^H^-C-N-R*. 
wherein R fl , R b and n are each as defined above: 

R 11 represents a hydrogen atom, an alkyl group 
having 1 to 4 carbon atoms, a hydroxyalkyl group 
having 1 to 4 carbon atoms or a benzyl group; 

s and t each represents an average value, may be 
the same or different from each other and are each 
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independently a number of 1 to 30; 

R 12 and R 12 ' are both hydrogen atoms or both methyl 

groups, or one of R i2 and R 12 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group , the 

R 12 ' Rl 2 
I I 

group represented by the formula: -(CH-CHO)j-, wherein 
R 12 f R 12 ' and s are each as defined above, may include 

R ir R i2 

I I H 

different units of -(CH-CHO)-, wherein R^'s may be 

different from one another and R^'s may be so; 

R 13 and R* 3< are both hydrogen atoms or both methyl 

groups, or one of R 13 and R 13 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 13' R 13 
I I 

group represented by the formula: -(CH-CH0) t -. wherein 

R 13 , R 13 ' and t are each as defined above, may Include 

R 13' R 13 

I I n 
different units of -(CH-CHO)-. wherein R iJ# s may be 

different from one another and R 13> 's may be so; and 

X" represents a counter anion. 

7. An enhancer composition for agricultural 
chemicals comprising at least one enhancer (s) for 
agricultural chemicals represented by the following 
formulas (I) or (II), and a chelating agent: 
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R*' R« 

1 1 1 
(CH-CHO)p-R 1 

/ R 5 ' R 5 

N-CCH-CHOJ^-R 2 (I) 

\ R 6 ' R 6 

\ I I , . 

(CH-CHO) r -R 3 

wherein R 1 , R 2 and R 3 may be the same or different 
from one another and each independently represents a 
hydrogen atom, a linear or branched alkyl or alkenyl 
group having 5 to 29 carbon atoms, a group represented 

0 

1 7 7 

by the formula: -C-R' , wherein R' represents a linear 
or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, or a group represented by the formula: 

0 R b 

1 1 , , 

-C n H2 a -C-N-R, wherein R a represents a linear or 

branched alkyl or alkenyl group having 5 to 29 carbon 
atoms, R b represents a hydrogen atom or a linear or 
branched alkyl or alkenyl group having 1 to 30 carbon 
atoms, and n is a number of 1 to 6, with the proviso 
that at least one of R 1 , R 2 and R 3 is (are) not a 
hydrogen atom(s); 

p, q and r each represents an average value, may 
be the same or different from one another and are each 
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independently a number of 1 to 30; 

R 4 and R 4 ' are both hydrogen atoms or both methyl 

groups, or one of R 4 and R 4 ' Is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R<* R 4 
I I 

represented by the formula: -(CH-CHO)p-, wherein 
R 4 , R 4 ' and p are each as defined above, may include 

R 4 ' R 4 

1 1 4 
different units of -(CH-CHO)-, wherein R*'s may be 

different from one another and R 4, s may be so; 

R s and R 5 ' are both hydrogen atoms or both methyl 

groups, or one of R 5 and R 5 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 5 ' R 5 
I I 

represented by the formula: -(CH-CH0) q -, wherein 
R**, R^' and q are each as defined above, may Include 

R 5 ' R 5 

> I < 
different units of -(CH-CHO)-, wherein R a, s may be 

different from one another and R 5 ' f s may be so; and 

R 6 and R 6 ' are both hydrogen atoms or both methyl 

groups, or one of R 6 and R 6 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 6 ' R 6 
I I 

represented by the formula: -(CH-CH0) r -, wherein 
R 6 , R 6 ' and r are each as defined above, may include 
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R 6 ' R 6 

different units of -(CH-CHO)-, wherein R b, s may be 
different from one another and R 6 ' 's may be so, and 

R8 

/ R«' r!2 
J I I 

Rll-N-(CH-CHO) r R 9 • X" (II) 
\ R*' RM 
( CH-CHO ) r R 10 

wherein R 8 represents a group represented by the 
R 15 ' R 15 0 

1 1 1 14 14 

formula: - (CH-CHO) u -C-R", wherein R 1 ? represents a 

linear or branched alkyl or alkenyl group having 5 to 
29 carbon atoms, u represents an average value and is 
a number of 1 to 30, and R 15 and R 15 ' are both hydrogen 
atoms or both methyl groups, or one of R 15 and R 15 is a 
hydrogen atom and the other is a methyl group or an 
ethyl group, the group represented by the formula: 
R 15' R 15 

-(CH-CHO) u -, wherein R 15 , R 15 ' and u are each as defined 

R 15' R 15 
I I 

above, may include different units of -(CH-CHO)-, 
wherein R 15t s may be different from one another and 
R 15 ' 's may be so; a group represented by the formula: 
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0 r" r 17 ' 

111 It -It 

-(CH 2 )j t -C-(OCH-CH) v -OR 16 t wherein R 16 represents a 

hydrogen atom or a linear or branched alkyl or alkenyl 

group having 1 to 30 carbon atoms, v represents an 

average value and is a number of 0 to 30, R 17 and R 17 ' 

are both hydrogen atoms or both methyl groups, or one 

of R 17 and R 17 ' is a hydrogen atom and the other is a 

methyl group or .an ethyl group, the group represented 

R 17 R 17' 

by the formula: -(0CH-CH) T -, wherein R 17 , R 17 ' and v are 
each as defined above, may include different units of 

I I „ 
-(OCH-CH)-, wherein R 1/f s may be different from one 

another and R 17 ''s may be so, and k is a number of 1 to 

R 1S' R 1S 

1 1 11 

5; a group represented by the formula: -(CH-CH0) a -R A *, 
wherein R* 4 , R 15 , R 15 ' and u are each as defined above; 
or a group represented by the formula: 

R 15 ' R 15 0 R b 

-(CH-CHO) a -C D H 2n -C-N-R a f wherein R a represents a linear 
or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, R* represents a hydrogen atom or a linear 
or branched alkyl or alkenyl group having 1 to 30 
carbon atoms, n is a number of 1 to 6, and R 15 , R 15 ' and 
u are each as. defined above ; 
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R 9 and R 10 may be the same or different from each 
other and each independently represents a hydrogen 
atom, a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, a group represented by 
0 

the formula: -C-R 14 , wherein R 14 is as defined above, or 

0 R b 

1 I a 

a group represented by the formula: -C n H 2n -C-N-R a , 
wherein R a , R b and n are each as defined above; 

rU represents a hydrogen atom, an alkyl group 
having 1 to 4 carbon atoms, a hydroxyalkyl group 
having 1 to 4 carbon atoms or a benzyl group; 

s and t each represents an average value, may be 
the same or different from each other and are each 
independently a number of 1 to 30; 

R 12 and R 12 ' are both hydrogen atoms or both methyl 

groups, or one of R 12 and R 12 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 12' R 12 
I I 

group represented by the formula: -(CH-CH0) s -, wherein 

r!2, r 12 ' and s are each as defined above, may include 

R 12' R 12 

II ' 
different units of -(CH-CHO)-, wherein R^'s may be 

different from one another and R 12 ' ' s may be so; 
R 13 

and R* 3 ' are both hydrogen atoms or both methyl 
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groups, or one of R 13 and R 13 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 13' R 13 
I I 

group represented by the formula: - (CH-CHO) t - t wherein 

R 13 f R 13 ' and t are each as defined above, may include 

R 13' R 13 

1 1 

different units of -(CH-CHO)-, wherein R w 's may be 
different from one another and R 13, s may be so; and 

X" represents a counter anion. 

8. A method for enhancing the efficacy of an 
agricultural chemical which comprises applying at 
least one enhancer for agricultural chemicals 
represented by the following formulas (I) or (II) 
together with an agricultural chemical to a locus 
which would benefit from such treatment: 

1 1 1 
( CH-CHO Jp-R 1 

/ R 5 ' R 5 

/ I I , 
N-( CH-CHO ) q -R z (I) 

\ R S ' R 6 

\ I I . 
( CH-CHO ) f -R 3 

wherein R 1 . R 2 and R 3 may be the same or different 
from one another and each independently represents a 
hydrogen atom, a linear or branched alkyl or alkenyl 
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group having 5 to 29 carbon atoms, a group represented 
0 

1 7 7 

by the formula: -C-R', wherein R' represents a linear 
or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, or a group represented by the formula: 

0 R b 

1 1 "t 

-CjjH^-C-N-R 8 , wherein R a represents a linear or 
branched alkyl or alkenyl group having 5 to 29 carbon 
atoms, R b represents a hydrogen atom or a linear or 
branched alkyl or alkenyl group having 1 to 30 carbon 
atoms, and n is a number of 1 to 6, with the proviso 
that at least one of R 1 , R 2 and R 3 is (are) not a 
hydrogen atom(s); 

p, q and r each represents an average value, may 
be the same or different from one another and are each 
independently a number of 1 to 30; 

R 4 and R 4 ' are both hydrogen atoms or both methyl 

groups, or one of R 4 and R 4 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 4 ' R 4 
I I 

represented by the formula: -(CH-CH0) p -, wherein 
R 4 , R 4 ' and p are each as defined above, may include 

R 4 ' R 4 

I I i 
different units of -(CH-CHO)-, wherein R q, s may be 

different from one another and R 4 , s may be so; 
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R 5 and R 5 ' are both hydrogen atoms or both methyl 

groups, or one of R 5 and R 5? is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 5 ' R S 
I I 

represented by the formula: -(CH-CHO)q-, wherein 
R 5 , R 5 ' and q are each as defined above, may include 

R 5 ' R 5 

1 1 5 
different units of -(CH-CHO)-, wherein R 3, s may be 

different from one another and R 5 ' 's may be so; and 

R 6 and R 6 ' are both hydrogen atoms or both methyl 

groups, or one of R 6 and R 6 ' is a hydrogen atom and the 

other is a methyl group or an ethyl group, the group 

R 6 ' R 6 
I I 

represented by the formula: -( CH-CHO) r - , wherein 
R 6 , R 6> and r are each as defined above, may include 

R 6 ' R 6 

different units of -(CH-CHO)-, wherein R 0, s may be 
different from one another and R 6 ' 's may be so, and 

R« 

/ R«' RH 

11 J 1 1 9 
R"— N— ( CH-CHO ) j-R • X - (II) 

\ rB' r» 3 

( CH-CHO ) t -R 10 

wherein R 8 represents a group represented by the 
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R 15 ' R 15 0 

1 1 1 11 U 

formula: - (CH-CHO) u -C-R 14 . wherein R" represents a 

linear or branched alkyl or alkenyl group having 5 to 

29 carbon atoms, u represents an average value and is 

a number of 1 to 30, and R 15 and R 15 ' are both hydrogen 

atoms or both methyl groups, or one of R^ and R* 5 ' is a 

hydrogen atom and the other is a methyl group or an 

ethyl group, the group represented by the formula: 
R 15" R 15 

-(CH-CH0) u - t wherein R 15 . R 15 ' and u are each as defined 

Rl5' rK 
I I 

above, may include different units of -(CH-CHO)-, 
wherein R^*s may be different from one another and 
R 15 's may be so; a group represented by the formula: 

0 r" rW 1 

1 1 1 1fi It 

-(CH 2 ) k -C-(OCH-CH) T -OR 16 ( wherein R 16 represents a 
hydrogen atom or a linear or branched alkyl or alkenyl 
group having 1 to 30 carbon atoms , v represents an 
average value and is a number of 0 to 30, R 17 and R 17< 
are both hydrogen atoms or both methyl groups, or one 
of R 17 and R 17 ' is a hydrogen atom and the other is a 
methyl group or an ethyl group, the group represented 

R» R* 7 ' 

by the formula: -(0CH-CH) v -, wherein R 17 , R 17 ' and v are 
each as defined above, may include different units of 
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R» R 17 ' 

1 1 17 
-(OCH-CH)-, wherein R 1 ' f s may be different from one 

another and ' s may be so, and k is a number of 1 to 

R 15« R 15 

1 1 U 

5; a group represented by the formula: - (CH-CHO) u -R", 
wherein R 14 , R 15 , R 15 ' and u are each as defined above; 
or a group represented by the formula: 

R 1S ' R 15 0 R b 

11 1 1 . 

-(CH-CH0) n -C n H2 n -C-N-R a , wherein R a represents a linear 

or branched alkyl or alkenyl group having 5 to 29 
carbon atoms, R b represents a hydrogen atom or a linear 
or branched alkyl or alkenyl group having 1 to 30 
carbon atoms , n is a number of 1 to 6, and R i5 , R 15 ' and 
u are each as defined above; 

R 9 and R 10 may be the same or different from each 
other and each independently represents a hydrogen 
atom, a linear or branched alkyl or alkenyl group 
having 5 to 29 carbon atoms, a group represented by 
0 

the formula: -C-R 14 , wherein R 14 is as defined above, or 

0 R b 

a group represented by the formula: -C n H 2n -C-N-R a , 
wherein R a , R fc and n are each as defined above; 

R 11 represents a hydrogen atom, an alkyl group 
having 1 to 4 carbon atoms, a hydroxyalkyl group 
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having: 1 to 4 carbon atoms or a benzyl group; 

s and t each represents an average value, may be 
the same or different from each other and are each 
independently a number of 1 to 30; 

R 12 and R 12 ' are both hydrogen atoms or both methyl 

groups, or one of R 12 and R 12 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 12' R 12 
I I 

group represented by the formula: -( CH-CHO ) $ -, wherein 

R 12 , R 12 ' and s are each as defined above, may include 

R 12' R 12 

1 1 n 
different units of -(CH-CHO)-, wherein R u, s may be 

different from one another and R 12 ' 's may be so; 

R 13 and R 13 ' are both hydrogen atoms or both methyl 

groups, or one of R 13 and R 13 ' is a hydrogen atom and 

the other is a methyl group or an ethyl group, the 

R 13' R 13 
I I 

group represented by the formula: - (CH-CHO) t - f wherein 

R 13 t R 13 ' and t are each as defined above, may include 

R 13' R 13 

I I „ 

different units of -(CH-CHO)-, wherein R 1J, s may be 

different from one another and R 13 ' ' s may be so; and 

X" represents a counter anion. 

9. The method for enhancing the efficacy of an 
agricultural chemical as claimed in Claim 8, wherein 
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the agricultural chemical is a fungicide, an 
insecticide, a miticide, a herbicide or a plant growth 
regulator, 

10. The method for enhancing the efficacy of an 
agricultural chemical as claimed in Claim 9 f wherein 
the agricultural chemical is a herbicide. 

11. The method for enhancing the efficacy of an 
agricultural chemical as claimed in Claim 10, wherein 
the herbicide is an organophosphorus herbicide. 

12. The method for enhancing the efficacy of an 
agricultural chemical as claimed in Claim 8, wherein 
the weight ratio of the enhancer for agricultural 
chemicals to the agricultural chemical is 0,03 to 50, 

13. The method for enhancing the efficacy of an 
agricultural chemical as claimed in Claim 8, which 
further comprises including a surfactant other than 
the enhancers for agricultural chemicals represented 
by the formulas (I) and (II) at a weight ratio of the 
enhancer for agricultural chemicals to the surfactant 
of 1/10 to 50/1. 

14. The method for enhancing the efficacy of an 
agricultural chemical as claimed in Claim 8, further 
using a chelating agent in an amount 0.01 to 30 times 
by mole as large as the enhancer for agricultural 
chemicals . 
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